Studies on the Chromosomes of some Indian Rodents by Musavi, Abbas Husain
STUDIES ON THE CHROMOSOMES OF SOME 
INDIAN RODENTS 
THESIS SUBMITTED FOR THE DEGREE OF 
DOCTOR OF PHILOSOPHY 
IN ZOOLOGY 
OF THE AUGARH MUSLIM UNIVERSITY, ALIGARH 
ABBAS HUSAIN MUSAVI t - ' r j ^ v 
DEPARTMENT OF ZOOLOGY 
ALIGARH MUSLIM UNIVERSITY, ALIGARH 
OCTOBER, 1981 
% 
^ 
^ 
% % . 
T2330 Z 9 MAY 1983 
' \ / lAI 
.^^<tff»r» «NV> 
CSRTZrZCATI 
This i s t o o«rtUy tlMt tiM thmU mtltXmA "sttatfiM on 
t lM ChrOMDNKMMMI Of MMM ZnAUll RodSnt*" # SIliMlittOd fOT tlM 
award of tho dtgrMi of Doctor of VhXlo99pt>if in Zoology of 
tho Aiigarh Nuslia univorsity« Aligorh* i» tUo originol 
rosoorch work of Mr. Abbas Husoin M<ui«vi. "niio work IMM 
bosn dono by tho eanditfato indor iqr siiponrioion* 
Dntodt ootobor ^  • lf8i 
f. dU^ '^1 ./j /-A Al^OL^ 
(HAMAB HAfiAH KHMI) 
Profoooor and Hoad 
DiqpartMtnt of Zoology 
Aligarh MtuHiin Univaroity 
Aligarh • 202 001 
PHEPUCI 
IflportaiKM* Tto* • • • b w of %hi« ^rovp li«v« liio— •• mash 
iiifrwair^ ii in th* fabric of hmmun llim that it is iMtr 
iaposaibl** if aoft 4yMmi«tt«Xy iapMsibl* to fully oxt«CMi»«to 
tlMso witlieiit emwtimq osriono tfasisgo to lnaMn iiio and 
onviroiiMMt* Moot roteoto oro oitlior Oootmetivo «r 4ioo«oo 
•proodiim* Tlio d—MKH* to food 9rsin# ^ buildingSf to 
•pseiolXy iiiiridoo* ia eoioosoi* Zt is not posoibio to 
froeiooly ostianto tiM oxtant and aooiMt of daoago oaoaod by 
rodanta* Bat it ia an aocaptod fact that rodanta and parti* 
e«ilarly mirida aro aactranaiy undoairaMLo aniawia if thoir 
population inoroamM bayond a oartain tolorablo lioit* 
Provantion of dwiago oanaod by omrida and koopino thoir 
population lovol law aro not ainplo problaaa and roq^Oro 
vary organinad offarta« not in ano rogion or in ano oomtry 
and fot introdosod to a frood rogion by a vorioty of 
Zn vioo of tho OMtraordinary inportanoo of filMridoo it 
aoana roasonablo tiMt fuyui group ahotild bo thorooslily atniiod 
indBpandant of tHo otbara and tha inaight gainod in ano 
feranBh opana naw viotaB im alaoot all rolatod fiolda* 
l^wbing fraai tho pwroly appliod anglo of oontrolling tho 
i i 
mtnmum of th« <iMtraie%iv« «ii4 4 i<»af i *«pr—diag MMlMr* of 
MwridMf t lM f i r « t t«clc t i i i t « to t t o rMognitioi i « i« 
«l«Miif lAAtion of vwrioii* spoei** and • elwur mdtr»t«ii4iag 
• f t iMir distribution and totoviotir* But cioooifieotiQci of 
Zndion RodMito« oopoeioXly l4iarid«o# too not roeoivod t t o 
attention i t doMrvoo* whotovor ooeount i « ovoilolilo* io 
bMod on ov«rloppln9 norpboiogiool footuros and ineaq>ioto 
diotrilNitotion data* dot aiiieh of fo r t ooaaa to liavo toon 
•ado to ioiprovo opon t t o dotaiiod olaaaif ioation* Tto 
account of Asian miridii by Niaonno ( I M f ) ia probably t t o 
onXy work dono in roeant yoara wbidhi ia worth a aantion* aln«o 
a i l othor roporta aro cm t t o fauna of l i a i t o d , far f I I M Q 
rogiona, wtMuro attadioa tovo boon nado» leaving vaat atrotoboa 
of tobital unaatplorod* Bxtanaivo work on Indian osarida baa 
not yot boon dono* Vim proaant aittiatioo «ay« tboroforo« to 
aoan m» an oeoan of ignoranoo with t iny ial«Mlo of knowlodgo 
^paraoly acattorod* 
osof ttl and irowt,toii ovan daciaivo* i n d i t lnqoiahlng oioooiy 
roiatod apoeioa« dna attention baa ao far boon dawiod to t t o 
karyotype atiidiea en Indian Moridao. 
toriiaa aro not only widely diatribotod but t t o Indian f aono 
ia generally regarded aa tolding oertain very mtereoting and 
omeia l l in to* required for oonploting t t o atory of • w n i l i a n 
i U 
•volufULon on t h * ffloiwl 1M«1«* 1% U, t»m[mtmtm» uniortmaiM 
tluit «aXy • <•*' ««fitr«« of roMMvoh on iio4tot phr rwiwi t i 
«ici«% i n Zndl* «ii4 o t i l i fowor onoa <»rof• ^laann** group « t 
Xalyoni univoroity« or* sii«rnn «nd or* ROMMI nt aonarno MMOU 
llkiiv«roity« Prof* R«o*o group at oolhi ttnivoroity «n« 
or* Asir«tlMKi«r«y«u£s group at Myaoro titoivoroity) «ro doing 
good work and providing dapandabio infor»ation* 
TIM roaaona for tlio laek of intoraat in tho cytogano^io 
atttdiaa on Indian Rodanta i a tim vaatnaaa of tho oomfery* ttoa 
non««eeaaailKliity of «any aroaa rixdA in Rodant fauna* tlia 
poor coordination and laok of aeU.iNi coi^aration botwoan tlio 
diffarant eantriaa aitaatad far apart* «a alae tlia fact t iMt 
tha ra ia t iva iy larga noidbar of cfturoMoaoanMi in laoat of thaaa 
animala i^poaa aavora XiMitationa on a datai lad atudy of t l iair 
karyotypa airolnbion* 
Tim praaant aituation in India ragarding karyotypa attidiaa 
of Rodanta ia raniniaeant of tlia aariy yoara of tlia proaant 
oantury* idian not ame^ aignifieanea mia attacAMNt to oeayaratjipa 
karyotypa atiadiaa of di f farant apaeiaa and only ganoa «aro 
eonaidarad worth a t t i r ing* Xt waa wlian niXaon (XtaS) atatod 
tliat * Botk oytoXogieaX and ganatie avidanoaa proum tkat 
eonponanta* So Xong aa tha aim totaX of tliaao raaiiina tlm 
aaaa* ar.naarXy ao* i t aaaaiB i—atariaX Mliatiiar tliay ba gronpad 
to font faw or nany aggrogatoa* T I M raeant "knawXodga aBq^Xoaion" 
iv 
ill tlM fi«JL4 of eytog«ii«tios« tAiieii i« also triM of o i l «etfini 
fioMo of ooloiitifio roooor^* lioa orenooA groat iAtoroot in 
o i l oo»oc%o of gwotie oyotOA* I t io« tlMCoforo, qiti«o 
uodtrotondoblo tliot koryetypo ovolufcioii IMUI oiwarqod • • o vory 
otiMttloting fiolA of otody* MoroovoTf ovon i f wo oobooritoo 
to tho oorlior viow tliot tho cjufcowocimt ntHdbor io iMMtoriol 
oo long oo tlio owi total of thoir eooqponooto rooainstlM oo«»« 
wo ean not and aliottltf not undarootinato tlio i^portoneo of 
)MNryotypo« boeanao i t ia an ooeaptod fact tliat aoao ganotio 
•atorial ia loot during tlia proeoaa of ovoliitiooary ftaaion« 
irtiila diaaoeiationa taring aisont dH|»lioation of cwitronorie and 
tolocantric ragiona. Thia loada na to tho ooneltwion that 
roarrangininta havo aignif leant ganotio conaoqnancoa, aineo an 
avolutiooary ohango in tha cAuronooona ntaab«ra noeoaaarily 
involvoa an altaration in tho atai total of hmroditary aatorial. 
ThovMS^  intanaino and aactanaiiNi invoatigationa aro hoing 
oarriod o«it o« tho Iwryotypoa of varioua apocioa* in difforont 
lahoratorioo a l l ovar tho iMurld* tho infentation avoilahlo oo 
dl—naiena roqwiring a far atrongar of fort to ooliw* Zt io no 
OKaggorotion that karyotypo ottadioo havo tho potantial of 
illiMiaating wniy aboeiiro fiolda of hiology* Maltoy <lfS7 & 
1M8) hao atatod that eytotaiiMMMie data «ight throw light on 
•••a ganorol proMai of fauniotioo and aoogoography. 
Koryoiogiflal inf oraation haa of tan provA^ ^^  vary val«ahlo and 
•oiMtlMi wan ertioi«I« in Oiatinguialiing l—twtn oloMily 
tmlMifA spvei** and in traeiag pliyXog«n«tie r«l«tipn»iaps 
TiM pr«««nt study on thm ctiroiaBioi> of foiir g«n«r« of 
Indian Rodanta viai £jUi|]|i« fitfSfillA* Bandicoof and vandaliiria 
ia not confinod to only tha karyotypa analyaia of thoao mirida* 
lout aiao AiMi at hig^lii^ting such aapoct of tha cytoganatioa 
of thoaa /ifAiridaa m» chr«MioaoMal polyaorphia» and avoliition* 
In aolaeting thoao for«a« out of ao »any found in India« 
tha priMi conaidaration wia tha oecurranca o£ ehroooaoMal 
polynorphiaa in thoao wid to 8oa» axtant* tha availability of 
laatariala. 
• * * * 
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ZHTROiiiicnaf 
No0t 9pmoimm m gmmtrnXlj feisia to IMIVV • dlstlnet 
karyotype* iiliA«h la typloal for ooeli and whieh diffara froai 
rolatatf apociaa« oitliar niMMriealiy or Morpliolo9ieaU,y« Zt 
la alao poaaitolo tliat ovan tlia aoat eloaaly rolatod apoeioa 
•ay« unaoqpoctotty diffor with roapoet to thoir karyotypaa* 
Staoli diffaranoaa* wliatfeior tteoy «ay partain to tlio karyotype 
or to «iy otluHT foatura* aro tamad aa polyawrphlMM «^dti 
May oceur batwoan ti»o or mora po^ puXatlona or withia tito aaiaa 
populatioo of tlia apaeiaa* Ttw forwKt aituation la IXMnm aa 
"intarpqpalation poly«orptila«" «rt«il« tha lattar ia knoini aa 
'intrapepttXation poXyaorphian* " . 
Aa daf laad by x«B* yord« polyaorpliia« ia a ganatic 
variant idiioh eeoara witMLn a laraading pcqpulation at a hi^ lMr 
Hewovar* t i l l atoout tkroa daoatfaa kMk« alian icatbay <1M9) 
roviOMOd tha prohla* BO apaeif ie iaataneo of iatraypc^iiiation 
vartolarato aniaala« through tha iroriooa raparta that havo haan 
tri^aing ia# ainoa than. 
PoiyiMvphidM of karyotypo ia an outatanding a«paet of 
•MTid QhraaaaaMMi, idiioh oan not fail to attraot tha attantioo 
2 
of • oyt09«n«kiei*t« Tli«r« appottra t « te • f«iirly wi4« rang* 
• f 4iMi9fmm99 botti a t t iM niMMrical • • %f«ll' «•« «t tiM 
• tmatwral IM>«>M** T I M I M dUf«r«ne«« ^ M M B I W an In^dftptli 
•tiMIr i n ordar to troadan our undaratantfing of tlia variooa 
oi^paeta of nurid ovoltttion In partietiXar and Rodant ovolntion 
in ganaraX. Tliio ooneliiaion ia hammd an tihm faet that ehroao* 
aoaial polyerpliiaia ia tooliovad to too tlio oonaoquanoa of 
atruetural roanrangananta in chroana«ami« that liaiFO baan 
taiiittg plaeo daring tho pbyogany of th ia groHp of aniaiaia« aa 
alao in nany othar groopa «4 aniiaala* t% i a new widaty 
aoctoptod tliat atruetoral roarrangaManta, invoivintr invoraiona 
and tranalooationa teaira j^ayad a )cay»rolo in tha dayolopaiant 
of nany« i f not woat apaeioa* Two ov«nta« ono at tlia ganotie 
Xoval and tho othar at tho chroMoaonal lairoi , aro auppoaod to 
havo enasiaXiy inf Itiancod tha pcoeaaa of apaoiation and 
ovoiwtian of Rodanta* Zn fact tho poaaihi l i ty of a i» i l a r 
dafoiopawnta having inf ioaneod that ovoltition of a«ny n a i a 
i ian groupa too« oan not ha rvdad out* 
•paoioa di f f arontiatian or apaoiation i a thought to atar t 
idUth ONMiotlc iaolat ina iMaiMUiiaBa and to eoauBloto whan tha 
ganotio oantinoity hatwoan two popnlationa goto anappod* 
Thooo two atopo aro ooparatod froM oaoh othar toy aovaral 
othar atopa* i n tha long prooooa of ovolution* 
Ztt oartaitt oaaoa« hawovor* a eaaoai atn^y f a i i a to 
pvojoet tha karyotypo difforaneoa botiioan two oioaoiy roiatod 
ttpmlm, IM* i f mmmlMA iai«roiigiay# tiM 4i§twmiomm do not 
• l o i y attantloa* On %IM otiMr IMII4« thwr* ar* imtmc— 
TV 
«^« tlM «Mt el«««iy r«i«t«d »p«eiM ii«ir« bMMi immd to 
4ii i«r ia tlMir IwryetypMi* This indieatiM thftt on* or aoro 
eliKOMMioiMl. roamnqiiwnto, •uppeood to bo aroopowoiblo for 
Icoryotypo difCorooeoo botwoon two eXoooXy roXotod opoeioo* 
iMVo not aocooooriXy pXoyod « eotiootivo roXo in thoir 
•pooiotion* oinoo i t io qiiito XiJcoXy tliot otrnottaroX 
roorrangoMmto wight hoiro talUKi pXoeo in MMM i^oeioo undor 
•tteh oooXegieoX oooditiono that otrongXy fovoiir thooo ohongooi 
HoneOf UMMO otriaeturaX r o o m n f l t i n f of tho koryotypo 
•hottXd not bo rogardod oa roaponaibXo for apoeiation« but 
rathor a byo-produet of i t* thoroforo* if ono wanta to 
aaaoaa tho roXo of oluroMoaonMU roarran^oMinta in ovoXtttion* 
a oXoar indoratanding of thoir rata of apontanooiia ooeiiraneo 
ia oaaantiaX* But iinfortt»atoXy« tho objactiva data ia this 
rogard ia irary inadaqaato to bo a aouvoo of quidanoo* 
Fitfrthfr* iMuiy itodint ipanara aro oytotaMonaauUiaXXy ao diirarso« 
that i t deoa not aoaa aaf o to draw ooaeXiiaioAa rogardiaff 
thoir orioin* anXooa tho omrtiXoa ia tokan m oa a vary 
oXaborato aeaXo* 
• * • • 
NXTIRZAL MID NmiOOf 
Vrior to aaorlfieiiif« thm mnimmlm \micm iiij«et«4 in th« 
pMritonial cavity witb •iiit«l»I« mnwrnt of 0*01% oolt^ieino 
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•oiution* and allowod M-fO Min o^potiaro tiMi''. T I M aniiMls 
woro tlMn •«erlfieo<l by oonrieail disleoation or by anoatliooi* « 
A loo9itu4iii«]. incloion woo wmdm in tlie obdemn ond f oimaro of 
both hind logo woro quickly rooovod. Vm attocloo woro 
dotoohod froM bonMi ond portiono of ^ iphyooo woro nootly 
trlwMid to ojipooo thofnorrew* Hypotonic oolution woo forced 
1« Tho irolvMi of tho oolution hoo to bo voriod in oeoordonoo 
with tho Biso of tho oniMaoi tho OMolloot onoo woro givon 
0«0S Ml whilo tho lorgost onoo woro givon 0*1 nl. Thio woo 
orrivod ot by trial nothod and tho dooo wao dotonUnod on tho 
baoio of boot rooulta obtainod. 
2* Tho otrongth of tho oolution hao to bo adjuatod omHMrding 
to tho body 9iw§/m99 of tiM oniiuO.* K cwrrolotion hotw»on tho 
oolution iroltsM/otrongth ond og«/oiso of tho aninalo hoo to bo 
dovolopod. Ho ^ pprociablo dif f oronoo had to bo aMdo in thooo 
figuroo for tho diff«ront fociM uood in thio otudiy* 
3« li^oouro ti»o io yot onothor dlwanoion of tho pr^ilon* 
Xt noodo olight woriation to o m t tho oolution atrangth/ 
voluMi ond og^^oiMi of tho oniaal^ but «0»90 «in wao found 
to bo tho ^ ptiflnat tiaia« unlooo othor faetora woro not 
drootieolly ehangod for which thoro oooaa no nood. 
4* vorying ojpiniona havo boon oiqprooood by difforont workoro 
in tho fioldf oono favour oaerificing tho oni«alo by corwical 
dioloeation# whilo fithoro prof or anoothooia and tharo aro 
logical roasdns im both for and against oaeh* Nowowor* no 
opprooiablo advantage or dioodwontogo wao found in oithor of, 
tho two nothodOf during tho prooont otuid^ « prowidad oi courao* 
tharo io no tiM lag boyand Zm% «in botwoon tho killing of tho 
aniaiala and tho raiwval of tho tioauoot 
S* Hypotonic oolution ia coippoaod of 0.84X ifaCl in diatillod 
wotor* Double diatillod water ia« however« preferable ainco 
thoro aro loaa inpuritioo in it« 
into t iM f « M r M v i t y ky M M M OC an l a j M t i a n •y r ing* , f i t t e d 
with « iiMdi«*» t n f liMrti out t iM |iMNnr«w* Tlw •mgmmimP mm 
• •p i r« t«4 «iUI etntrifiigf«d at 1300 rpM for about 10 «ia« T I M 
• tv«nMtMit WM di«CT4»<l and «oca hypotonic aolution tntm addad 
to t lM ooiX pol lat and auapanaion waa tlMiroMgihly agitatod* Tlio 
•M^panoion naa tiMn alXowod for IS^ao « 1 A at TF and eantrifupod 
aoain for 10 win at laoo wpmm Aftar tlio aaparation of t lM oo l l 
pol lot froNi tha aianroimding aolittion* i t ««aa put in tHo fi icati¥0* 
for approxiMitoly 120 a in* Tlia f ina l ITOIIMM waa ototainod aftar 
tiiroo etiangoa of tlia f ixati iro* Tlio alidoa iforo profMurod hf a i r 
dry tochniqua'* tlia ataining was deno in gio«aa^^« 
#• Tlio injootion noodlo fo«and i » a t c^nvoniant i a 22«>27 ga«igo« 
7* Tlio aiiqpanaioa eoopriaoo oi ttao oo l l naaa aiiapondad in 
hypotonic aolotion* 
8* Fixativo ooqpoaition i a l i 2 g lacia l aootic aeid and «athanol. 
9* Air dry toehniq[jw i a aa fol lowi i Aftar tha i n i t i a l atapo 
of fiuahing tho Marrow into tho hypetonie aolution* tranafarring 
i t Into tha f iaat ivo and eontrifogation ote*» tho oo l l aumon* 
a long • ion ia_ptMfc_4fcop hy drop an tho oloan al ida by a » a n a j ^  
^w^^an^w VMi%H|HVVMik 0 WpdkdB<o> a© Jv4adHW vpdh ^^^^^wdWh^wtw mofli^f^w^ooo^p^p^^ ^^^M^V a**iHaii^Mv^ii9 • W ^ W P 
alidaa iforo than allowod to dry indar a anitahlo oovar to 
by a alow fan naa raaartad to* 
fiaoMa powdar 1 gpu in dd «1 of Olyoarsl at iOi>dr^  tor 180 nin,, 
•tirring tho aolafcien during inoahation aftar at loaot ovary 
lO»30 aon* Aftar tha atain ia fully diaaolvod* id K 1 of awtha* 
tho rofriyaratar far at loaat a wodh boforo it ia fit for uao* 
It nor«aliy tahaa ••41 «Ui» to got tho oolla proporly atainod 
PROCBDURX FOR OBMtDZMO 
Two diff«r«iit twsluiiqiiMi for c<-teiidiiig aro An ^togvm in 
tiM diff«r«it l«boratoriM« Though both thooo tocdmiqiiM 
hovo boon oppliod doriny tho eouroo of tho prooont otudy in 
tho qiioot of hoot rooulto* no dioeomiblo difforonoo woo 
found in tho voXoo of oithor« providod thot tho otopo oro 
folXowod TpKopmcly ond ewofully* Zt OOOMI that any apparont 
Morita or doMorita in thoao prooodiiroa« aro with roapoot to 
tho natiiro of and tha waya in imioh« difforant ingrodionta 
aro uaod by individual vorkora and banco appoar to ba a 
nattMT of poraonal proforanco* 
(a) Tho proooduro daviaod by Sunnor (1972) aa adoptod during 
tho proaont atudy* iM aa followat 
Tho alidaa woro firat troatod with 0«3ii NCI for 90 nin 
and lator with SK Mmimi)^ oolution for 1S*20 nin at SO^* 
Thoao woro than waahad in running tap wator to bo followod by 
a wash or two in diatillod wator boforo boing ineubatod for 
•O ain at A O ^ ih 2 x S8C* Tho proparationa waro oneo again 
rinaod in 2 x SIC boforo boing atainod in M butforod oiaaiaa 
at pN •••• Tho alidaa woro finally eloarad in xylono and 
(b) Tho toebniqpia davalopod by Arrighi and Nau (1971) haa 
boon auitably adoptod in aeeordaneo with tho laboratory 
oonditiona. zt ia aa followoi 
led 
TIM a ir tfrjt S I I A M ytmcm xxmmtmA witli « saturatcA soliifciaii 
« i IACODJ i«r 3 Mia* 1t9XlmmA Iqr m ineiitetioii IA • x MC «t 
• 0 % for 17«ao IMTS* TIM staiiiiiig i s don* in QIMIM*^ •oltttiofi 
f«r 10 Mia* TiM •Iitf«s iMr« eXmmemA in aqrioi ^n^ niMnt«d 
in nPX* 
PROCXDURB FOR O-MHDXMO 
NiMt h M Iwin Stated about OlMntfing taelmiqiMa, ia aiao 
trtM of a»)Mii«iiig tacdmiq^Ma* Sovaral diffarant preoaOiaraa 
hava baan daviaad by variotM «fQclMra« aaeb of «fliieli baa ita 
oim pliia and Mintia pointai but all ara alnoat aqually aatia* 
factory* Kaaping in viaw tha fact tbat tiMca ia no out and 
driad fonmla d^iioh bolda gaed tndwr all laboratory conditional 
it baa baan an aatabliiAMd yractiea to tailor tba taobniqaaa 
aeoordin^ to tbo oonditiona pravailing in a laboratory and 
ivafaranoa of tba iadividoal workara* conaaquantly* tbo ASO 
yroeadiira of siMnar f|^  A|^« (lf71) and tba trypain di^aatian 
tacbniqaa of soabri^ illit (1971) bava baan adaptad mm follows! 
(a) Colls vara fined in 9il aatbanol • aoatic aeid and aftar 
two «ora ebaagas in tba aana f iiMtiva* air*-4riad on tba slidas* 
TiMsa slidaa vara nashad in abseiato atbanol twi«a# followad 
lit OiaMsa aolaUan (Itoob) i «1 ia dUatad witb SO »1 o.oi 
iia^ lfH»^  and baffarod at fK 4*8« 
8 
Iqr ft %IUxd MMli in nontAl Mliiw* Tiiwi« w«r« tiMn I — r t X 
In ]Miff«r«a trypftin^^ •OXIIU.MI in m !« • teth f«r S iiia* 
wMlmd In 7CW« 9SK «nd nkseXufe* «thMiel* rinnlly t t e nXidM 
*ir*4ri«4* Tim •tnlnlnf w— 6attm in «i««M for aboufc 
£L,9a.'(n. 
8 Hln* TkM alidM «««ro «lMn nir^driod* ol««r«tf In xy^ ftcui «n4 
Mountod in wx» 
(b) TlM pr«pMr«d alidM w«r« ineiilMit«d for nbotift I20«1S0 nin 
in * X 88C tiMn rinood in top wotor (paroforotaly dioti l iod 
Motor) ond otoinod with gionoo* Difforont eoncontroticmo <tf 
gioaoo woro triod ot voriotio ti«oo but no orit ieol dif f oroneo 
wu iMMovor found* 
ZOSHTXrZCATXOH OP tHl AiSZIULS 
TIM oniwilo woro idontif iod in i t io l ly on tho booio of 
hf tho holp of Oolhi lkiiworoity« ooportMMt of Soolegy* 
PHOVOORAPIflr 
photoqrophod with o Corl toioo irgowoX 
la* Tho fonwAo for trypsin oolotioni • 91 ikMl* o*a pi nci« 
nuo ond a*S «n trypoia (nifee ii2S0) dUiitod to i u t with 
diitUiod wotor* 
t9« ProoodMTO for qimmm otoining hoo olroody I^MB dooeribod 
in foot noto doft. 10 « iX« 
9 
of R0tony« Ali9«rt} lliii>liJi U»iiv«tr*ity* Tli* f U«i UMd w»» 
ORHO lll»*lfi, (2)1 A£A}* SMW of t)i« pIlOfeMilctnagrapiMI inir« 
taknn en ORMO* I1C»S« liigh oontra»% ootpy fill** 
THE TXSftUBS 
TiM timittM t3*«a for this atiid^ %mem bQntt««urrow« 
•pX««n witf conMitt« iMSt fiA«Xl.y th* stttd^ «•• 0otm only c» 
boci«N4Murroi#« sJUie* I t gmv lMtt«r rMiiiIts mkA *!•(» lNia«iift« 
i t wMi found to bo tito wMit eonvtolont tlootto to iMMitflo and 
'gooA roauito waro obtainod* 
* * * * 
10 
OmMKWnOltB AMD aKHIRAL RtHMUU 
1. finsuift n&iift 
TIM qmnmt fiUlMi iMlono* t» th* or4m: notimaMlm, faally 
NuridM* •QbofMaiyi NuriiiM* TIM 4ii««nMtie tmmtmm of 
Miariiw* i s tiM |Mr«Mno« of oliMk t««th« having ttvnm Xengi* 
tiadULiwl cow* of c i ^ or tulMroloo (liirtoii* 1943). fifllMi 
IffyiiniHhllP^ aoMuroo about 37«9 ca to 40 c« in longtli 
(inoiudiiig « 20 on to 23 on long t o i l whien ic oXaioot 
lioirXooo, oM* laeolotir). Zt woighs ttppraxinatoXy aS3 g. and 
IMO • donoo fur* wliioh inelttdo fino opliaos. Tho oolowr of 
tho fur io grisslod* whioli io • odxtttro of toluo-bloelc and 
groy. TlM ovor a l l eolour oliadoa vary groatly (Bamott and 
ZotaMor Praka^f I97S)* Zt io noeturnal in habit and Xivoa in 
tounrawa* undarground or in tbatebod roofa. niot ia Yory 
variod« inoiiidoa graina, vogotabIoa« fruita and ooolcod food. 
Zto population in Nopw viilogoo (0*F*) baa boan oatiaatod to 
bo g«i/bouoo to i«> par poroon (xriabnaaMrtby jji^  |y^»« i9d3)« 
•rooda tbroughOMt tho yoar (Nanriaon* i t i l and foM>bifiirti# 
IMd)* Daily food oonauwption vorioo froa • • i t g/ioo g hodjf 
uoigbt (Kriahni—rtby j | ^ jl^** iMl and Najuafar ffik §k»* i9M). 
and rogioao oi vary ooid oiiaato* i t io aoot abwdantiy 
found in buaan babitationa« partieuiarly in oid and oongoatod 
ioeaiitioa* 
11 
thm elMSifieation of OiMtmtmkt mpmelma ttnA aubspceiMi 
^ 'tftt'tt* ^ MMtXy )M««d on noEplioloelcal ohamctws 
(£iX«tmtta and Seatt«Norlc«on« i9Sl)« TIM tajconoqr of this 
9«ntt» nttsds tlior^ itig^  i*«vlsioa oa the IMUSIS of the kaowlodgo 
goinod and still being gained* o€ the ehronosoiaal consti-
tution of different populations of this group* 
This report is based on ehroMOSonal studies carried out 
^i a aanple of Rattus ifgouahtoni collected from Aligarh and 
the surrounding areas # within In a periiaeter of ten l&Lle« 
neters* The sax9>le cosjprised ca eight individuals (S nales 
and 3 festales)* 
Chroe»soa»st Over 100 laetapheses each froia anisMls of both 
seisss were analysed to determine the diploid number* in 
9S*SK of the mstaphases observed* the diploid chromosoms 
nueber has been found to be 43* The karyotype consists of 
the folloiringt 
I pair of large sutamets«entrics« 12 pairs of telocentrics 
(large sise •, msdium sise 3« smell sise 1)« 7 pairs of mete* 
ceatrics (medium siae 3« small sise 4)* The sex ohremseemss 
too ere both telocentric (x is large end Y is smallest 
teloeeutric of the complement (fig* le« b end Tetole ! ) • 
The preeent stuAy confirms the findings of LekhOftis 
tl 2^* (1973) that the ohromesamep pair Z is sitbteleeentrio 
There is mmoh similarity between the B U m £i||M karyotype 
rig* !•• Thm tmtmj^bxkmm pl«t« of Rattua r«ttug shcmlng 
4 2 OhroiKMMNMMI. 
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FIG.Itt 
Pig* lb. Ihm Karyotype of Ratttui rattiia (awl*) 
WiLtll 4 2 CdftgQWKXOWW* 
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d««orib«d in thm r^orta of Yosida j ^ jj^* (IMS) and tli« 
B0^W yyyitB^Ufflit kMryotn>« CmBOSlimA in this raport* Moapt 
in tiM dtseription o£ ttM ahronosont pair X* But thia 
diffwranca can ba axplainad Iqr tha legio of Capanna and 
Civitttlli (19§9)« thmt *tha nomal nerpliology of thia 
chronoaona appoara to ba autotaloeantrio*. Tha poaition ia 
f urthar oiarif iad tay tha auggaation of Yoaida and Tauchiya 
(lf49) that *in cartain populatiooa talocantrio or taloetmtrie/ 
autatalocantrio conditiona nay toa aora advantagaoua and adaptivot 
It !«• ho«ravar« vary int«raating to nota tHat from tha 
Indian populfttion ^ Rattaa^ a aanqpla of £• £• rufaacana wiUi 
2n<>>99 karyotypa haa hmma raportad toy Lalchotia jj^ j)^  if^» (1973)« 
lihioh ia coqpriaad of ona pair of larga a«damatacantrioai two 
pairs of iwditiHi and Mtall. a«taaat«cantricai aavan paira of 
larga and stadium talc»oantrieai aavasi paira of madiim and «aall 
Aataeantrica and two paira of largo nataciMitrioa (ri^. lc)« 
That naithar any large saatacantrica nor any iaadiaai and MMII 
a«teiwtaeantric9 brnvm haan ohaanrad in |^. £• iTTtlBil^ liml 
karyotypa, ia a point worth motiag in thia contaxt* whicdi 
adda aignifioanoo to thia report. Zf tha proaant raport on 
&• £• wroaahtani and tha raport of lAkhotia at al« (1973) ara 
togathor talcan into eonaidaration« an ii^portant aapaet of 
anteaaaia poXyMorphiaa in tha Indian Rottua ia highiic^od* 
aiaea tha two raporta in qiiaatioa ara on aanpXaa eoXlaetad 
froai two widaly diffarant ragiona of Xndia. Zt ia« tharafora« 
not wiroaaonatola to peattaato on tha probahla Maehanian^a haing 
r i g . lc« TIMI karyotyip* of R«ttiMi r t t iMi (miX«) with 
3 8 CdnrCMKMMMMM* 
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«p«r«tiv« in tiM «ir»Xittlon of fiUDIft kMryotypMi 
F«rs«iiif tiM SMM linm of wgMwwnt» i t my b« M«taMd 
that tlM two pmirm of l«r««r t«loo«atrie« in tiM 2ii«42 
kuryotypo of [|« £• Myoufrttton^  liav* prodiie«4 th« X«rg«r 
iMM;«e«iitric pair «n4 tli« two pairs of aodiun toloe«ntric« 
liavo prodiaood tlui soeond largo aatacantric pair of 2n"*38 
karyotypo of J|* £• nifoacona^ toy Rotoortaonian ehangoa and 
porieontrie invorsiona. Thia Makoa i t poaaiblo to traoo 
tho oiroiittion of tha Xattar tiiroiagh tha fomar* UXawiao* 
tha origin of tha two amallar atibMOtacantrica of £• mfaacana 
can alao ba tracad hy aaauniiig ttiat paric«atric invaraiona 
hami tranafooMid tha ttio taiooantric pairs into two (naallar 
aulMwtaeantrica of |^ * £• rufaacana. An addad advantaga of 
thia lina of raaaoning ia that tha radnotion in tha ohronoaoaw 
niariMHr froa 2a*Ml2 of £• £• wyomitotoni to 2n«38 of fj^, £• 
ryfaacana iM antoaMitioally ttq>Iainad. 
Zt ia nooaaaary to point out that tha 2n«38 karytypa 
daaoritoad by Iiahtoatia j | ^ jj^. (1973) # ooncama that Indian 
paptOatian of EttlMft ^^^'oh haa haan idantif iad aa |L* £• 
raiaan^^ whila oarliar raporta of an»3t karyotypa in Ra i^fya 
£ | | | | | f rafar ta tha auhapaeiaa &• £• £i|5ui£ froai othar parta 
•f tha world* Siaiilarly £j||&M& rufescensfroai Auatralia, alao 
with 3ii»3t and BUfijit howarai haTiag 2n«40 aaaily f i ta hatwaan 
tha 8B«42 and 2B^3t haryotypaa* Thia viaw ia fnrthar atrang* 
thanad hgr tha fact that whila tha two larga Mataeantrio 
paira« ragardad aa oharaetariatio faatara of tha 
14 
anwJS iMgytyy* only on* X«r«s mm%MMmtxle nhfomaamm pmir 
IMS )MM» found in 2 i l l i i teflKUt* '^ ^ « thwgcr»# quit* 
lovleal %o Inftr tlMt e«atrl0 fusion luui krcHiglit atetit tiM 
•volution of tlM aapM Icoryotypo in MUMt opoeioo* tlirotitfli 
tlio ln»4a koryotypoo* 
TlM ovolution of 2B"38 karyotypo of &• rufo^oano 
tliroiiBb tko 2n»43 kuryofcypo of &. uroiiohtonl hM hmn me^md 
toy oorXior worXoro oloo <Bi«nelii jjj^  ^ v * IMtf CopMio «n4 
CivitoXXi* 1M9| B«4r ondt Bodr, X»70}« 
Altliotigii tlM spoeioo io widoly diotritoufeod and dioti»et« 
lUM boon roportod (Bionohi ot oX*« XMff Copanno and CivitoXXi* 
XM9i oropp j ^ fj^* # X970I Roy^Cliavidbttri and Pa«liak« X970i ladr 
and aadr* X970) tlio 2n«3d karyotypo in BftUUIft XHtift **** 
prooiaaad to ko nonr> oxiotant in India tiXX about a dooada 
back (Yookida and Toueliiyo« X9dt)« but i t ia now eartain tbat 
fiilUlft m U l i v^^ Inpld kavyotypo dooo oxiot in India 
(Lakbotia §Sk ik** ^*79)* i t baa aXoo baan ati««ootod tbat tba 
popoXation atiidiiid by tbo abovo amtionod autbevs* nifibt bavo 
by biMan aganeioa ar «ay bavo ovoXvad andaaioaXXy* Tba 
'aiMlMtie acifljitt* tboovy ia ai^ qpNMPtod by tba foot tbat tba 
papttXatiea atodiod by Lakbotia ^ f^« <X97S) baa baan idanti-
a^ ^SwPtPt W O P ^ ^ t ' t^^^ ^^^^^^B^^^^^Sj^^^Hfl^^L pr ^aW^HBk I W p ^ P UMR4HV ^^^l^^^'^HWP^WPao^lii^M mPbv OIV^V'I^^^WHP 
XoeaXitiaa baa baan raeo«niaod •» filUlIt £• S||Dlt* ^^ *>**• 
15 
'# aok toMn ttev««iBliiy stuAiad «iiMUi«r or not tlM Bmgme 
(Nysor* St«t«« Xii4iU) «X«i i s inkialKLtod by f^ * £• ruioaoiif 
wi«li ami42 Icwryotyp** TIM ooemnm/ott of tlii* luuryvfcyp* off 
&• £• " t f s y s t ^ Sww oU-oady boon roportod from OUMT porto off 
Xfidlo by RoyiiauiiiAiiiri ami Pothok Clf70). 
I t iM worth iMntioniAQ tbat tho aMijor ffaetor off ehroMoooiM 
ovoXutloci (karyocypo Qboii«o) la tbo goniw Rfittuo io Robortoonio 
Mwohoniaw (i«o« ffuoion - i iooion). This io oloo bonio out by 
tbo foot that tho najority off tho Murid apocioa* to which 
Rattoo aioo bolonga, OOOM to ahow a ModoX niaibor off 42 (tho 
raago boing ffrow 14 to 78)« Thus tho wido variation in tho 
ohroMkooaM nuMbor oould havo boon dorivod ffraa tho basic 
2n«4a (Pi«. 2)* 
CB—only known aa tho *ohert tai led Nolo Rat*« i t i s a 
solidly built rodsttt# with a t a i l that i s eonsidorably shortor 
pads on oach ffoot« ffoor d i f i t s on oaoh hand and ffivo dig i ts 
on oaoh ffoot* claws aro wall dovolopod* Dorsiaii i s mffons 
brown or tawny* holly i s MVhy «roy« Zneisonaro broad* odMlt 
badr wsifjht a|iprsoii«atoly 200 o* (Batnott and xshwor Prakash* 
197S). Distribotod widolyt reported ffroai Xgypt« northom 
Arabia* Syria* zran* Affghanistan* Pakistan* India and China* 
Xn India i t i s ffeisid alnost ovorywtaoro hot i s s t i l l loos 
Pig* 2, tlM Hi«t€»9r«ii •tiowlag tlM diatirikNttlon of 
diploid nuMtoar in tlM gmivm Si||ift> Not* tiM 
c^Mur«ot«riatio aod»l nwAMr of 42« 
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tliMi OUMMT OQHMn •p«ei«« of mirld—. zt iiiliiM.t« ettL«iv«t«4 
fields «fMl wmmm uMltr iwtiariil v«9«totioa# n—r erop fi«JL4s# 
in Iwhlt and Xlr— in •X«bar«t«ly iMiiit tmrromi. rood 
eonoioto o< flprosaoa* food eropo and oiiiarewio* 
tlM wtnplo for this sttidir W*B oollootod from aonikdA t^ 
in idM KuMiyun rogion (U*P«) and tteo rniioMls noro oaiig^ in 
tr«p« in ArdM B«t«t«« Cantt* iarmmm 
originally tho bMidieoot r«t« «#OKO roforrod to tHo gonin 
noooklf tqf Blanford (1961)« But lator on« tlio goniii ilo^^kin 
wM oiito-dividod into tliroo gonoro X|K« Bondiooof > OimanHm 
""^  w«diin« TtM goniw «—akin i«« howovor* r^prooontod toy « 
W4nOO^flf lb^9 ^VIj^^P^M flBtVPV ^^E^V^^SH^ft^B^^^ ^B^^HflnHJI^^MLW 
ctirnijipnimH Atoeiit 300 Motaphaooa oaeti, £roai both the aoisoo 
woro oountod for ootalilioliing tlio diploid noabar (TaMo 3)* 
Tlia nuntoar* tuemmme^ variad from 40>*43« with fl«3S9( of ttoa 
natac i^aaoa ahowing 43 ehroMoaaatta* 
Tlio karyotypa oonaiata of 13 paira olpacrooantrie 
ohraaoaoa«a» • js<mi3C9 of aaiall aiataoantriea* 3 paira of aaiall 
tha Maloa and tuo X ohrnawawaia in tha fanaloa* Tho X 
ohrBwaaBBia la tha largaat aiataoantri0 (14«M of tha haploid 
ooapanant) and tha Y inhrnawaaaw la tha aaoond largaat 
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fori! • grateC MirlM. In tiM fMMi«« tooth Klw X 
•r« abottt 14.8K of tiMi tiapleid em^mm^ (fig* 3>* 
jixtamBxan 
Tlw karyotype pr«i«nt«d liar* «gr««« in MMt r««p«et« to 
tiM on* doooribotf tor JiMunior ond Itoo (lf71)« KMMai (lf7«)« 
ana VMMotlio JH^  JJ^* (Poroonal ooantnieotlon)* Tliio ottt^ and 
tliooo of otlioro (0 F o i t ) rovooio • tmlqiNi typ* of intrMpooifJjo 
dtmomotmml polyiwpcphi— in tli* noturaX population (Tafalo 3)* 
aisa and fora* Xn tlia Zndian population* tlia Y mriaa fron a 
aMall aeroeantrie to a largo nataoantrie* or autoawtaeantrio and 
tlia x« a aaall aoreeontrio or OMali Motaeantrie to a largo 
•lataeantrio* zn tlio Iranian population* tiewovar* tli* aalos 
alww a largo nataeantrio x and a largo aorooantrio Y or « 
•adiiaa autowatarontri* Y« YIM faaMloa aiiow oitliar tli* largo 
Mataoantrio x chrowaaeaiaa or ono largo »*taeantrie x and a 
• •a l l autanataeantrio X oliroaMMNMM. Tbu* nooolci* pr**ant* * 
vary int«r*atlng instano* of lntra*p*eif i e aoK 
papttlAtiona* Zn this r*gard* 
diotinotly •• it waa in thia 
to*an toanai to «^^ w«^  in 
fff^^^^ atanda out 
tliat t i l * f I rat avidano* 
(Sliaraa* IMAf Pocd f | jj^*« 
Pig* 3* thm luMtfOtypm of ii«»okl« Imlica. siottt tlw X«r^ 
«is« ctf th« WKK ohitmofioiMi* (X and Y}. ttM two 
tUjpxcm* iron aJbove «r« cubaiidvd kicyoty|Mi« of tlMr 
f MMlo and Milo ir«iiMM3tiir«iy. Not* the •iAllarity 
in tho banding pattaam ctf tiia aufeoaoaiMi. Tbm 
karyotypa in tho laat a«t ia OiaaMa atainad. 
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imt m»fXm0 ifi6ii I M S I ror« and oralMa* 1M4; ford, lft70; 
tUilUM jj^ |J^*« 197i)« Biaem tiMKi« « atabor of reports of 
•muMCMMil. polywrphiwi^ ia sovMroi itwmlo kutvo OOOM la* 
Slfliller reports on oox chroattooowwl pelyamrphiOMi hovo. howovor* 
boon ooaoldorobly low* Xntroopoeifle x chroawBo^o voriotiono 
iMvo boon ohown to oeoor la tatarotory onlaolo <iiongorford on4 
k^MOll« IMS)* DQOMOtle oftttlo (xolffor ond Cartwrl^t* 19*0)* 
vwmfem {mix «a4 A m # i i « IW*)* ood |Hm0J,ffffff|f IWWi^ imffAi 
iSimnm and nojlir* 1973}• somn oooos oC ooae eliro«ooo«ol 
polyiMrpiilMk* iavolvlRQ « (iuiRlior of irarlotl^to In tho X ond Y 
with no ojppuront «l««4Nrftat«90 to tho lndlvltf«»il eorrylne thoai* 
hfiira «l«o tioon rof«orto4« 1%i* %roul^  noon t}i«t tlio ett^ n^oo 
fhMt «r« iMcowiplit obottt (by wiMtovor iitclMknloni* whotOiw: It lo 
doltttloo* «ipll««tlofi or tr«aoieeotlon) miot bairo Inirolvod 
tlMt port of tbo 9onotlc notorlol HIMOO looo or otiiorvloo h»A 
no otovlotto ond ^poront dtlotorloiio of foot on tbo orgonlon In 
gooorol* Siioh rodimdont or loort SUA, ^onorolly Icnown oo 
eonatltiitlvo liotoroehroiMtln* iqppooro to bo Immlvod In tbo 
to ^ww ohromoowol iiolyiaorpliloM roXotlng to oonotltwtlvo 
botorooiicovKtlA (rrodgo ond MondtliX* 1973) • i t aboitld bo 
rooMdMTOd la tlilo oontoict* tiiot in mm maj r—rrtnfowonto In 
raoulto la obnoratl ptooaetypot bat soob otanormaitloo oro 
•oXdoBi fotmd la notvrol poptOatloao* witb this bocAtgrooad* 
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mpp»m to ba &m to tli* vuriAtifliw in tlM oonotitiitivo 
h&tmeerthttmmtin* Zf it i« 90, thm dwivation of ttoooo various 
typoo of •oii»olirowiooMo« can bo oeeountod for on tho toaoio of 
aolotion «nd ittvoroion in tho conotitutivo hotorochronotin of 
tiM X and Y chrowoaoawa aa indieatad in tho Figiaro 4» 
It ia« hOMovar* intoroating that tho conaonrativo portion 
of tho X chroaoaoaMi (i.o«« 5K of tho haploid ganowa) ia always 
rotainod* Xn Woaokia tho eonaarvativo portion of thm X 
appoara to ha tho ahort arm of tho largo oMMMMsantrie X ohrono* 
aooo* l^ io roarrangaaMnta in tho Y involving difforant aaiounta 
of hotarochroaMtin aro irrolovant boeauao tho Y ia totally 
hot«rochroaiatio in all aMuonala* 
Though aporadie caaoa of hotaroaorphim of tho X ohrc 
in oiaaiala hava howi roportod« only a fow aro known 
to ho rogtilarly polyanrphie« aa ia ovidant hy tha woaokia 
ayotaau Bianchi and Controraa (1M7) roportod tho faaMloa of 
hotaraawrphic for nomal and dalotod X tiiroa»aoBMa« Rao j]^ ^ « 
(19M) found in 2i||Ct in^Ao^ a aituation in whieh all faaMloa 
•tudiod (aovon in niadwr)* woro hotaroMorphie for tho largo 
awtooantrie and a OMall auknotaoantrio X ohroanaona. A f aw 
othara havo alae laantionod hotoroaocphiaai in tho f awiloa 
boeauao of tho partial dalotion of tho oonpoaito X ohreawaoawa 
in tha Kivopoon haaator (schMid« lf67)« Ooldan hamator (Saaaki 
and NaaMMte* 1M9) and in wo€»drat wootonAa •Joropwa (bakar 
Fig. 4* A diftgrwPMtic r«pr«s«nt«tion of ttm origin of 
varioiw typos of MKK chrowMKMMM (X and Y) in 
Mo<oki». TiM points and tlio IMTO roproaont 
tim laroak rogiona. 
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JSL* il*« ^'70). Tlir«« f«nM of x ohroaoMMM in Hotomrm 
tJilliliff' cwmlnv fi^ M^i * MMll. aolMMtaeantrie to atdiiw 
•idsMitoeoiitrie to o largo notoeontrie hovo boon roeontly 
doooribod by Bovorotork j|^* jy^ * (X977}* Zt is quito Intoroat-
ing to noto tlMt not • oingio f«MMiio indlvi4uol« tioaoBygotio 
for dolotod x hoo boon roportod so for* Thlo roiooo on 
inportont qiMotion «• to irtiy ouch indivldiMilo aro not foimil 
in noturo. Probably* tho dalotod portion in tho conatitutivo 
botoroohroauitin nay bo harbouring aooo vital atruiatural gono 
lociia. At loaat ono a«ieh loeua haa alroady boon idantifiod 
to bo in aa«9ciation with tho eonatitutivo hotoroc^iroMatin* 
And that ia tho nucloolar«<»rganising rogiona (MORa). If it 
ia ao« thon roaliaing tho ioqportanco of ticxta for aurvival* 
it ia not at all aurpriaing if tho abovo oMRitionod typo of 
individual in tho population haa not boon found* 
rivo difforont pattoma oi chrowoaoaial oonatitution« 
portaining to aox <xr) chrowwaowaa in woaOkia indica bolong* 
ing to Iranian pof>ttlation havo baan daaeribad by Xaaali (If7ft)* 
Nia data waa« howovor baaod on a rolativoly aaiall aaoplo. 
rollowing aro tho difforont pattacna daaeribadi 
X* Halo aniiMila of tho aa^plo woro found to poaaoaa 
oithor a •adiiM autaMtaeantrie Y or a largo aeroeontrie 
Y along with a largo Motaeantrio x. 
ZZ* NonoooMio X condition i«o*« X O waa aoon, but in a 
ainglo individual* 
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XZZ* T«fo iarg* nataocntrie X chrowofow (oo^pesita typa) in 
f«Mftl«0« const i t oting •pparoxiwuf ly 2fK of thm 
ZV. on« larga attaeaatrle X and a anail aulonataeaiitrie x 
cAiroMoaooM in acuMi fanaia aniiMla^ canatituting 
mppKWtiamftf %T% of tha aaiRpla. 
V* Hoaaio eonatitittion coaqpriaing both XZZ and ZV 
pattama* aantionad atoovai aoaw ealla poasaaaad both 
Xarga iMrt^ acantrio xa tdiiZa acaw poaaaaaad a larga 
BMttaeantrio X and a aMall aitbnMitacwitric x* Thia 
aituation ifaa# howavar* found in a aingla fantala 
individual. 
Zn a i l probahiiity# tha typa daacribad hjf Kamii (1976) 
ara alao doa to dalationa of tha eonatitiitiva hat«rodAroaiatin. 
Zt aaawi qiiita likaiy that C^banding of aoaM individuaia woiaid 
ba vary raiNMiiiJig and frtiitful* 
A comparison of tha aniaala belonging to tha two 
popiilationa i*a.« zndian and Zranian, rairaala that barring 
tha faiMlaa with larga (coaqpoaita) xa« tha raat of tha pely» 
•arphie faraM appaar to ba eharaotariatic of oach population* 
Zt May ba poaaibla that tha anvironnantal f aotora havo a 
baaring on tha diffarant typaa of polynorphie form (Mhito* 
19731 Mono and svihairilt* 1974). 
Tha logical oanclMaion that tha c-hat«roohranatin ia 
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dlsp«R»«bI« only in * lijtit«4 Mn«« !•••« •• long •• it do«« 
not eaiuM any dlMMlveiitag* to tho g«notie oyotOM* o«n bo 
drmn iro« ^  vitro otiidioo by Coopor f|^ « j|^ « (1970« 1971). 
Fvrtiior* it oooMO irory likoly tbat ooob p^polotion poooooooo 
« typical eonotitutivo hotoroebroMitin profilo (i«o*« poly* 
Morpbie typoo)« Thuo it i« plauoiblo tbat oartain aoloctiTO 
advantagoa acemo from tba oonatittttiva botorochroaatin* to 
tbo ganotie ayatan* with ragard to ita own paculiar nicbo. 
Tba rola of eonatitutiva betarocbromatin in tba karyotypo 
variability aniS tba proeaaa ot evoluticuti baa boon rapaatadly 
aqpbaaiaad by aavaral workara* Tba Maa^teia ayatam too 
augpporta tba viaw tbat eonatitutiva batarocbromatin playa an 
inpcNTtant rola in poptaation dynamica. 
3. ifPilcw^f i?ff|gflff>fAff <aray> (Indian Mola Rat), 
Robuat in built witb a roundod baad« broad imassla and a 
tail wbieb ia abortar tban tba total langtb of tba boad and 
body« fur abort and coaraa« colour darkiab brown« fading into 
pal* on tba vantral parta of tbo body. Foot and tail darbar 
in colour tban tbo raat oi tba body. Adulta woigh «ppro]ci-> 
Mtaly 300 g. (Sarrott and Zabwar Prakaab* 197S). 
Oiatribtttion not fully atudiod but baliovad to ba fairly 
wida. zt baa baan raportad froai Nopol and Burwi in tbo NMHrtb-
Bast* Tbailand* Sumatra• Java* viotnaa and firi*Lank* in tba 
soutb laat* baaidaa zndia« wbaro it ia found in tba daaarta of 
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R«J«0th«ii and •djelniim MTMUI* 
Tha pcmumnt SM^pla iMd toMa oollaetod toy trapping in 
tbm Irrigator fialds in Hapur (U«P«). Judgaa lay tha ralativa 
fraquanoy of txappinga, ita population* aa co^parad to othar 
lattrida, aaana to ba loifar in Hapur ragion. Ttia aanpla 
coa([iCiaa<i of ona Hutia and two fanaXaa only. 
ovar 100 nataphaaaa iron aach Mala and £a«ala anlaala 
wara analyaad to dataradjna tha diploid nunbar of ehroaioaonaa. 
xn Mora than 9T% of tlia plataa atudiad* tha diploid numbar of 
ehroMoaoMaa datarminad waa 42 • Tha dataila of tha icaryotypa 
ara aa followa (Pig* 5a« to). 
Tha autoaoMa coaiplanant of Bandic«ota banoalanaia (Gray) 
ia coapriaad of 12 paira of aGroc<»ttriea, forming a gradad 
aariaa (larga to aMall aisa) and 8 paira of Matacantrica 
(MadiuM to aMall)* TfeMi aa»-ehroMoaoMaa conaiat of XX in tha 
faaala and Xi in tha Mala* Zt ia intaraating to nota that in 
ona faMala tha x chroMoaoMoa i#ara acarocantrioa (Fig* 5a) about 
tha aiaa of tha largaat autoaoMa* wharaaa in tha othar fanala 
tha X ehroMoaoMaa wara found to ba Mataeantriea* alightly 
largar than tha longaat autoaoMa in tha ooiq^laMant (Fig* 9to). 
Zn tha Mala* tha X ohroMoaoMt i«aa found to ba a Matacantrie, 
like in ona of tha faMalas* whila tha Y ehronoaoaw appaarad to 
ba a aubmataeantric (Fig, &b)* 
wig. 5u. Tha karyotyiMi of BandAcoof hmutmlmnmiM immlm 
(2m*43}. Hot« tiMi acroocntrio natur* of tho xa. 
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DZSCUMZOH 
TiMi ptmmmkt ctiklr* • • ^^^^ *• ^ ^ •«r l i«r on«s« referred 
to In thin report, show t lwt £• h«noalii«ia (Qray) h«« aliBMt 
A o o w f n t 2n»4Z niwdMHr of ohrowMonea* sinco th i s flguro 1« 
l a m t i e a l with tho Most froqiMHitly okMionrod chroMoooMi nmdamc 
in Aolatlc rut** I t w i l l bo qvULto rolevant to roviow tho 
Horyotypoo of 2n«4a opocioo of r o t s , roportod fron difforont 
pwrto of Aoio. T*io oiMMSioo of ffittn<>491lffl^ lUl* a« li<Hfi^ •»« 
fi* >»o»roolonf4«* froil t*io widoly aopttrotod rogiooo of indio 
v^« Eootorn and ek»ittlKHm« havo bo«i studlod oorlior by 
Aviroobon (i971)« Pothok (1972) and sborms and Raaian (1973). 
°**^ <^ l** Bondicoota^ and alao wofk ia (roportod boro) as nany 
aa 13 spoeios of tbo ganua Rattoa (ono from Foraoaa, ono froa 
Japan* tan fron Hong Kong and ono from botb Jap«t and Hong Kong) 
a l l witb 2n«42 bairo alroady boon roportod oarliar* Tbo apoeioa 
of tbo ganua RalAua witb 2n«42 obroMMoiMa arot g* JtSftt iron 
Vomoaa (Malcino« 1942)« g^ * rattoa and |^ « noryoolcMa froM Japan 
(Makino* 1942« 1943)* |^ « f f j i i m l &• IBldkiBft' &• aroAirantor^ 
&• ^oloranaia^ |^ « dlardii^ |^ * v^i—# ] | . l i l l o r i ^ £^ « adbanna^ 
&• •dMordaiA^ l ,^ ^mi^dalil and £^ « nonraoioua f ro« Hong Kong 
(¥oiig« 19*9a# b)« mbo intoroatlng Inforonoo tbat can bo draim« 
^^wi"WM^<ao^Wp d p a " w • • ^ ^ • w ^PwW^P ^ B W I W ^ W T W WWWWUp^fc^iWol^^w w ^ I P M ^ W B I ^ • • P ^ ^W^P ^w^Vahdb ^9^P V M I ^ ^ P 
prooant report* i s tbat 2n«42 boing tbo aoat fraquantly 
obaanrod nvbor —argaa aa tbo iK»dal niadMr for Aaiatle rata* 
Tbia alao a^pbaaiaoa tbo pnri»ablo aignifleaneo of tbo pbonoMmon* 
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froM tiM point of irlow of kidryotypo ovolutioo of Asiatic 
AnotiWHT oqiMllir intoroating foaturo of tlia intraapacific 
ehroMoaonal polyMorptiiaa in tha ganua Bandiooota ia tha 
oootirranoa of atructural variationa in tha ehronoaoaiaa of 
Bandioootaa^ without diaturhing tha nunarioal atahiXity« in 
tha diffarant populationa of tha Aaiatie ragi<»n« ao far 
atudiad. Thia phanoawnon ia cribaarvad in raapact to both 
tha autoaonaa aa «#ail aa tha aaxMCdironoaoaMa (AvircAian gj^» j^, 
19711 PathaX« 1972| Sharma and Ranan* 1973) and thia raport. 
ProMiaing proapaeta ara viail»la« auggaating onra axtanaiira 
^*f^^ on Bandicaaotfi fron thia angla. 
Thraa distinct aax-ohroaoaoiM typaa hava baan obaanpad 
luf ShanM and RaMMi (1973}. Zn all tha thraa typaa« tha Y 
chrowoaoMw waa invariably found to ba aorocantrie (though it 
did vary in aiaa, in diffarant individual animla)* Zn 
contraat to thia aituation« tha pcMiant atudy danonatrataa 
that tha «ala poaaaaaMi a autanatacantrie Y ohroKtoaona* m i a 
lAiiaM. Zt a^ain ia probably tha conaaqitanoa of invaraian* 
Tha X chrowaaoawi alao* aooarding to Shama and Raaan 
(1973) ara of thraa diffarant typaai zn ona typa« tha X 
chroanaoaw waa aeroeantrie* in tha othar it waa aubtaloeantrie 
and in tha third typa a aataataeantrie. Tha aiaa and aorpho* 
logy of tha aeroeantrio x daf iatf datailad analyaia and hanoa 
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It W M tmcmmd by tiMM «• tki« *pr«stiMid X*. Zf« liowv«r# tlM 
pr4Mi«nt report maA tiMit of SiMunMi and R«Mn (1973) aro 
eritlealXy vloifod togAtkHur« it boconea amxuront that thoro 
ara« in fact* two typaa of Xat ona typa with a larga aeta-
oantric X and th« othar with an acroeantric/aubtaXocantric x« 
lika tha ona dascribad by Sharaw and Raman (1973). 
ThuiB tha aax-chronoaona polyaorphian (both X and Y) ia 
olaarly aatabiiahad in tha Bandicoota rata alao (Tabla 4a« 1>). 
Conparativaly amall in aisa, alandnr in asqpaaranca* with 
a long tail and a mora or laaa eonteal akull« uaiially known 
aa tha "Traa Motiaa"« tha apaciaa vandalauria olaracaa ia tha 
sola riqpraa^Kitativa of tha ganua vandalauria. Zta diatri-
bmtion ia fairly wida* ranging frooi dapal in tha North to Bitraa 
in tha saat« Zndcnaaia and sri«4«an)ca in tha south* Zt ia known 
to ba fairly widaly diatributad in Zndia fro« tha North-Baatam 
ragiona lika Bihar and Uttar Pradaah to Cantral ragion Xika 
Hadhya Pradaah to tha daap South in Kamataka. Zt saaMi ^uita 
XiJcaXy tliat its distribution in tha Zndian Sub-Contiaant is 
net eoafinad« ooXy to thoaa far flung ragions in iaoXation« 
froNi whara it has alraady baan r^portad* but axtanda to tha 
adjoining ragiona aa wall. Zt wiXX not ba aurpriaing if it 
is ttXtiaataXy fomd to ba aora or Iw uniforaaXy distributod 
in Zndia. Thia atudly ia baaad on a aaapXa of vandalauria. 
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ooll«ot«d from s«g«r (lUrnatalc* • Xndi«) conprlaing of 3 IM1«« 
9lfffffftfffllfff« ov«r 100 MtaphMM ••ch fro« both tho M I O and 
2 M M 1 « aniouil* hav* boon onoiyood to dotoraino tbo diploid 
nunbor. Moro than WH ahowod a diploid nwdaar of 30 
(Tablo &}• Tim karyotypo conaiata of fivo paira of iMtaeon* 
trica and nina paira of aubaatacwitrica, baaidaa a largo 
aubmetacantric x and a aaall aub«»tac«itrio Y in th« auU.o8 
and two larga aubnatacantric x ohromoaonaa in tha f amaloa 
(Figa. 6, 7). nia karyotypo appoara to bo uniqua in tha total 
abaanoa of acxocantric chronoaoMui. Tha c->banding of tha chro-
moaonaa indicatea that all tha aubmetacantrica ara C^band 
poaitiva* Xntaraatingly« aoat of tha c«>band ragiona appaar to 
ba conpoaad of doubla hatarochrooHitic blocka (Figa, 6b« 7). 
DXSCUSSXfM 
A paruaal of tha litaratura on vandalouria aaaoM 
invaluabla froMi cytological point <M! via«r and any furthwr 
atiidioa ara «oat likaly to ba vary rawarding. Though a noagro 
niMlMr of aniflMla haira baan atudiod ao far* yat tharo appoara 
to ba a vaat varioty of karyotypaa. A glanca at tha raporta 
on thaaa fan anijMla atudiad froM iiortham India (Pathak# 
1971| 8har«a and Raaan« 1972| Ranaa and shama, 1974) froai 
Thailand (oropp Jd^li** 1972, 1979) fro« South Xndia« Myaora 
(Satyaprakaah and Aaiiathanarayaiia« 1973« 1974) and froai sagar* 
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Pig* 6A & b. Tha Qienaa st«in«d wMfph»mm fron Vnd»l«irAa 
(ft) and tlM C-lENUMSed prap«r«ti.oa (!»)• liota 
t h * duuraotarlJitio conatitutiTa hatarecAuro* 
Matin in tlMi oantrcMMHraa of mat««antrio 
ehrcMKiacmaa an4 in tha abort araa of a l l tlia 
auhantaoantgic ctooaoaoaMMi. 
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Fig . 7. TIM Zdiogran of YffftHtJ^fMr^f fflfFf^^ff chroaowwM. 
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KMniAtalM (this report) iiidie«t«s that four dlstlnet 
kwryotyptM «r« di*o«mibl«i tuo dlatinet karyotypMi with 
2ii>3« and 2n«28 {Otopp j ^ . g^*, 1972; winkino f^ * j|^.« 1976) 
•lul • third distinot kwryotyps with 2ii«29 (shariMi and Ra»an« 
1972| Raoum and ftharaa« 197ft). Tha praaant atudy taringa to 
Xlglit yat another karyotypai 2n**30« tha fourth dlatlnot ona« 
whJLch dlffara from a l l pravioua raporta <Tabla 6}« 
rurthar* tha ca^;}lata abawica of tha acrooantrioa and 
tha praaanoa of tha auhnatacwitriea appaar to ba eharactarla-
t i c of mf anlMila and haa baan noticad for tha f Irat tlaia 
during this study* This situation has not baan ancountarad 
in tha aarliar studies rafarrcK) to tiia above* These feiituras 
i*a*« a diatinct 2n*30 karyotype (tha highest recorded eo far) 
Sm devoid of the aoroowitrica and ccmaiating of autaawtacioitrica, 
aslcas the pceawit atudy very intareating indeed* 
A coo^ariaon of tha dif f «cant karyotypes of Vandalauria 
riqported (including the preaant atuity) brings to li^i^t aosia 
fascinating facta* The )caryotypaa described by orppp jj^* jj^* 
(1972) have diploid nuabara of 2ft «id 28* Tha 99x chroaeaoswis, 
apart froei being aiMilar« eonfarm to tha conventional xx ^ and 
XX ^  typaai tha Milaa having a large aorocantrie x chrowoaosis 
and a aaall aub-«etaeantric Y ehronoaoow and tha fanalaa 
having two large acrocentric x ohraa»aoaea* The X ehroaoaosw 
eonatitittaa approxisNitaly 8* IX of the total chroanaona length 
(haploid cosiplasMnt)* Tha autoansMS in tha 2n«28 karyotype. 
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QonMiMt of cix pairs o£ acsroe«ntrles« whll« tlHi 2n«"2lk 
ICMTyotyp* aufceaoMM consist of sovsn pairs of notsesntrios 
sii4 only f imi pairs of soroeontrics, Ths ssapls of vsndslotiris 
ooXiootod fron Varonssi (U.P.) is riqportiMS to twvo s 2n«29 
caurosMSOsw niaabor (siuunM and RasMai* I912t Raiaan and siiaraia* 
1976). TlM aniaals of U M varanssi sanpls had an autosons 
coMpIooMMit consisting of six pairs of largo »«tao«itrics and 
sovsn pairs of acrocantrios •» a situation similar to that 
found in ttM minals of tho ThmX saoplo. AnoUiar intarosting 
foaturo of tho findings of Sharsia and Raman (1976) is that 
thoy hava oncountorod a snaltiplo X chroansoHw system (X^ Xj Y)y 
a distinct doviation from tho convontional Xi ^ and XX ^ soaco 
chromosoms systam. Fiirthar# tho prosmqptivo x in thoir animala 
is smallor than tho conaanrativo mammalian X. Tkim Xj^  is an 
acrocantrix! irtiic^  constitutos approKlmatoly 3*8)4 of tho total 
cAuromosona lan«th« whilo tho X^ is sutaaatacontric constituting 
about 1«7X of tho total chromosoasi length, rnioy havo suggastod 
that this multiplo X ohromMMsw ms^ianism may hava arisen dus 
to tho fra^ssntation of tho original X and tho splitting of ths 
eontsnts of tho normal conswnrativo X into ttio fraotiims. 
"moy havo thus supportod Ohno*s theory (1971) of "Conservatism 
of the mammalian x"* 
Tho saaiple collected from Mysore* Soitth India ifaa found 
to have the 2n«a8 chromosome nurtMr (satyaprakash and Aswatha* 
narayana« 197ft)* The same sample had the conventional XX ^ 
and xsr ^  system, with a telocentric x and a telocentric Y 
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ohrono«oiM« thm X aMSurlng approxiMitttly S*M( and tlM Y 
•ppro3ciJMt«X]r 3.3K of tli« total chroowao— longth. T I M 
•wtoaow eonaiat of aix paira of aatacantrlea • a aituation 
ainilar to that found in ttM Thai aaotpla* 
TiM praa«nt atudy ia baaod on a Vandolourla aaiiplo with 
tho 2n«30 chraKMiona nuttbar and having tha oaual XX f^ and XX 
i MMhanlaai* Tha autoaona ooaponant of tha chronoaoaMi 
CKMqpl«aaant la ooovoaad of f Iva palra of larga aMtaeantrlca 
and nlno palra of auteatacantrlea* Tha ahort anna of ttM 
aiaiDnataoantrloa ara invariably conatltutlvaly hatarocAvtoNuitlc* 
Tha X la aiabMitacantrie and naaauraa about 9«81% <a tho total 
ohroflMMKNM langth of tha conqplanant* It apfwara that tha 
apfiroxlMata 5*09ii Incranmt in tha langth of thm x chro«oa« 
bayond tha conaarvativo portion la probably tho raault of 
addition of oonatltutlva hataroehroMAtin. Tha antlra ahort 
a m wnd tho parleantrle ragiooa of tha long ana of tho X 
chrowMKMM aa wall aa tha «itlra Y ehroaoaoaw^ ara all 
conatltutlvaly hatarochroMatic* it la qulta logical to 
ooncliMla that thara had ba«» a ata!p«^**atap incraaaa in tho 
diploid nuadMr froM 26 to 2^29 to 30* with a aianaltanaotia 
daoroaao in tha nMWbar of tha larga aatacantriea fron aavan 
palra to alx palra to flva palra (Tabla 4). nm praa«it 
atuid^  la alao algnlf leant in yot anothar wayi tha maldan 
appaaranoo of tha diatinetlva autanatacantrica in tha sagar 
aai^plo* Thraagh all othar vandoloMria karyotypaa (autoaoaia 
It only la halng takan into eonaldaratlon) daaorlbad 
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hf aropp f^* iJ^ * <1972« if7a)* sharmm snd Raatn (1972)« Rmmn 
«n4 SlwunM <197t)« s^typralmah and A«w«tli«n«r«y«iia (197t) 
tiM unifom iiwdiwinf I nuNibw tliat «Mrg«« la 2fi«38, %flMHr«M 
tiM lc«ryotyp« of U M Smgrnr —m^lm (pr«MWit sttidr) X««ds to 
2m*54 •• tiM funduMntai nuadMr* ThiJi is bacfttuio of tho 
prosonoo of th« •uloMitaoontrics* N«v«rth«los«« this 
difforonco in tho fundanMitaX numbwr from 38 to S6 appoar* 
to bo only aiiporfielftl* providod no unduo •ignificaneo is 
•seribod to tho c-positivo naturo of th« ahmtt a m t of ail 
tho anlMwataoantrica# Thia concluaion may not bo difficult 
to draw if it ia aaauMad that tbo c<»poaitivo short amaa 
praaant tha ploonaatic ganosw and thua tha 2n"56 f undamantal 
niiiib«r would turn out to bo offectivaly 38* 
"Hiia lino of argunant logically raiaoa tha p«rtinont 
quaationt idiy tha Sagar aanplo aniauila only* hava aquirad 
aucte huga blodka of conatitutiva hatarochroaatin? Tho 
planaiblo oiqplaiiatien ia that tha oantrosiarie hatacochroaatin 
oi. tho originally aeroeantrie ehrososoiMis had probably givan 
riso to tho abort araa of tha auboataoantriea, by a proeoaa 
of qttidk transition to provido tha Sagar population with a 
ganosw of aona aoloetiva Yalita with raapaet to thoir poeuliar 
habitat* at a oartain crucial tiaia« during tha courao of ovo» 
lution* This roasoning gota support fron tho fact that thia 
situation is eonf inod to tho sagar aai^plo aniaala only - at 
loast tha raports so far toiOMn* ara indicativa of this* 
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It 4 tlMr«for«« •••Ml irmgf itmeiiMtijag t« V1^IMIX1S« in 
r««rosp«ot tiM preoMis of IntrMip^olf Ic •volution of tlio 
vndol^ttria karyotype* K«opino in -vlmi tbm •p«tiol diotri<* 
bufcion (horisontftl) of tho diff^r«nt ls«ryotyp«« ao f«r r^por* 
tod« • • wolX • • tlM proteblo •wntc that night hoiro t«Icon 
piao^ during tiM long eourso of •volutionary tran^formition 
of lcAryotyp«« tlui varioua altoimativo MKhaniMM of •volution 
could hm recalled* liy aasuning* CKM toy on^« tiM 2nff24 or 
2nw28/29 or 2n«30 aa tho original karyotypo and tiMHi attribute 
ing tha final outcoma to tho appropriata avolutionary 
•MOhaniaiiV^ a* to ajqplain tha variationa oba«rvod by diff^r^nt 
«forkara« in th« •!{»:• or l«aa iaolat«d aub^populationa of 
varioua gaographical ragiona. whilo diaeuaaing tha altamativ«a« 
th«rtt ia no n«^d to ineludo th^ aax-chroMosonaa and thoraforo* 
only autoaoMWi will ba diacuaaad. 
Zn moping with thia limi of thinking« tho following 
altamativaa MMM quit^ plausible (Fig* t}« 
A* Aa^ uMing that th^ original karyotype waa 3n"2*« 
(N}^4 Alo • xsr) i t • • • • • posaibl^ to traeo tha 
•volMtion of th« an»29 (Nil • A14 •*• XT) k«ryotyp^« 
by th« r«tantian of tho aix paira of awtaoantrie* 
and th« fonwtion of tho four aerooontriea by tho 
ranaining •»• pair of Mataeaotrioa* through 
Robortsonian fiaaion* siailarly« tha 2n*30 
(Nl^ •*• AlA 4> XT) karyotypo oan ba dorivod froai th^ 
rig* 8* SchMMitlc riqprca«nt«tlcm of tlw protebl« origin 
oi varloiii dturowwowMi typoo In vndoiourl> 
roportod In tlio toxA. 
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2ii«2« kaiyotyp* "bif %Jtm ooiiv«rsiofi of two p«lr« of 
mmlfcmiXxXaB into 4 pairs of aoreoantrics and with 
tlM ratantion of ail tlM f iva pairs of acroeantrios 
(of tha 2IIP2« Karyotypa). Tlia origin of tha nina 
paira of autoMataeantrios in tha 2n«30 karyotypa 
(nona of which has baan raportad in tha an*!* 
karyotypa ao far) can ha aiqpiainad on tha basis of 
tha following plant 
(i) Ratantion of tha fiva pairs of aatacantrics (of tha 
2n«26 karyotypa) in tha 2n*>30 karyotypa. 
(ii) Fomation of tha four aeroeantrica froM tha 
ramaining two paira of oMtacantrica (of tha total 
aavan paira of sMtaeantrica in tha 2n«2* karyotypa) 
giving risa to 18 aorooantriea* Thaaa 18 aeroeant* 
riea bacoaa 18 sutonataoantrics <haa to tha addition 
of hataroehroMatin by tha prooass of saltation as 
is awidancad by tha C«banding toohniqiia. 
B* Zf« howevar* tha 2n«28/2f (raportad fraai siaoh widaly 
saparatod gaographioal ragiona as Thailand* Mysoro 
(South India) and varanasi (Morth-Eastam India)« is 
ragardad as tha 'original )caryotypa*« it is again 
possiblo to traoa tha origin of tha 2n*28 and tha 
2n«30 karyotypas as follows i 
(i) rron tha 2n"a9/29 (sa^plas of Oropp f)^ « §^*» 1972) 
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Batypratoah and AsiMitlMiMray«n«« 197« and siMrMi 
•nd RMMMi« 1972) to tiM 2ii«2* (flMipl.* of ampp gj^m 
jy^ «« 1972) Iqr eontrie fusion of tho foiar aeroeantrics 
to laeing lUaout tho roductioa froa tlio oovon polra of 
•eroeantrioo In tho original typa to only f Ivo pairs 
of aoroeontrlea in tho 2n«26 Jcaryotypo (bolng darlvod 
horo). 
(11) Fraa tho 2n«2e/29 karyotypo (roporta of Gropp f^»f|.^ 
1972; satyaprakaah and Aawathanarayana* 197* and 
shama and Raaan* 1972) to tho 2n«30 karyotypo 
(proaont roport}« by tho rotantlon of flvo palra of 
notacttntrlca (out of tho alx palra In tho 2n»28/29 
liaryotypoa) aa aiach and tho Ini t ia l tranafomatlon 
of tho als^h pair of aataeontrlcs Into four aeroean* 
trlca toy Robortsonlan f laalon and tholr atdaaoqiiont 
transfonMtlon Into tho autaiiotaeontrloa by tho 
addltiUan c< eonatltittlira hotaroohroaatln (aaltatlon). 
C. Xf« at tho vary outaot* It la a^ppoaod that tho 
original karyotypo was 2n«30« without any awb^ita* 
eontrlca in Ita eonplanant (though thla typo la yot 
to too dlacovorod) tho origin of tho aoroeontrlea In 
tho gancwaa oould vory well bo traaod to tho 
autoMotaeantrlea proaont In tho sagar anlnala« toy tho 
loaa of tholr eonatltutlvoly hotoroehroaiatlo short 
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mnm* Am « n«ct •t^qp* folUmixug thm IOMI of 
til* iitkort arMi« t«fo pairs of •eroe«ntrlcs mi^t 
(Mivtt got fticad to givo riJi« to • Mlnglo p*lr of 
A»tAcantric8« %mil« ttio other sovwri pairs o£ 
acrocantrice aight have been rotalaod aa auoh. 
Ttwa thm app«aranoo of tha 2n»2B/29 karyotypo 
csould bo ragardad aa tha final outcoaa of thaaa 
4aval<^pa»ata« 
Uktmc on« tha 2n»2h karyotypa might hav«t origiiiatod 
through tlia 2n**39 karyotypa by tha fuaion of tha two paira 
of acrocantriea to giva riaa to ona pair of flaatacantrica* 
Kfhila rataining tha f iva paira of aoroo«ritrica aa auch* Tha 
not oiitcoiM of this mmqamacm oi (^ langaa might hava baan tha 
origin of tim 2n*26 karyotypa. 
Tha origin of tha 2n»28/39 karyotypa could alao ba tracad 
to tha poaaibla fusion of tha ti«o paira of acrocantriea to 
giva riaa to ona pair of jaatacantrios, thua laaving aavan 
paira of acrocantriea intact, notwithstanding tha darivation 
of tha various nvMsrieals i . a . an^a** 28/29 and 30« tha 
laportant point to ba strassad hara i s that in a l l likaliteood 
tha avoltttion of Vandalfuria ganosw ia nainly on tha basis of 
Robartsonian aa^ianissi of e«itrio f usioii/f iss ion. 
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CONCUIDXNO MENARKB 
Aft«r dttseriladUio in general tjunm, th* importMnam and 
migaHiximaom of the kwryotype studies» •• eieo the oheerve* 
tione Made during ^ ^ course of this study- «rtkich is no isore 
than a huiKble oontribittion to the understanding of the wide 
and CKseplex probleMi of taxcKiony« speoiation and evolution 
of an eocmonicsally iaportant groi4> of ma«nals« some 
oonoluding resMurks are very much called for. 
According to Bamett and Xshwar Prakash (1975) the 
dosdnant rodent in India # during the early part of present 
century* inrobably was Rattus rattus^ t^ile the related 
species SL* norveoictyi was also ooanon but was anre or less 
(XNofined to the Major ports. That situation has now changed 
and it appears that Bandioootjf benoalensis haa enmrged as 
the doeinant species and its distribution is not restricted 
to fam-lands only but it has also# aore or less« rsplaced 
&• noryeaicus in the ports* The causes of this and sinilar 
dhanges are not fully understood* but on the basis of whatever 
is so far taunm, it can be stated that such (Aianges are always 
due and eiqNMi^ ed as a oonseqiaenoe of the interaction between 
the living systeee and physical changes taking place in their 
environnsnt. These environmmtal changes slowly alter the 
ecological equilibrium* This is not the only instance of 
its kind but in fact* the irtiole animal kingdom is a d^ fnamic 
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too^« which IM^^ on •ouXding itself« or to to* noro oonroet* 
tho toiologieal oyatowi w o constantly undor tho ooloetivo 
foreoo of tho nat«irol onvironnont (tooth physical and 
biological) which nBuld than accordingly* Thia bringa 
about groat ovolutionary changaa ovar a oonaidarablo apan of 
tiBMi tout tha cAMUiga ia not apparant and viaibla at any 
givan point of tina of avan in a abort duration. 
lit ho«#ov«:« wo want to fully undaratand tha oon4>lax 
of thaao forcaa and thair iiapact« it ia naeaaaary that all 
atagoa of avoluticmary changa ahould ba thorou^ily atudiad. 
Tha phanoManon of avoluticNn ia a imltidioMmaional problan 
and no facat oE it ia laaa or laora iipportant* Tha chanical 
atructura of DetA« tha procaaaaa of naiotic croaaing ovwr of 
ayiMipaia* tha ehroaoaoMal rMurrangaiBanta, tha cytoganatic 
atructura of natural populationa and finally tha origin and 
evolution of apaciaa ara tha diff arant lavala at which tha 
phanoaanon of avolutioo can ba atudiad but thara ia y«t 
another dinanaion of tha protoloM* Evolution Includaa tha 
projection into tha geological tiaia aoale* of the prooeaaea 
of anitation, ganetic racoMbination and natural aelection aa 
they are going on conmonly and continually in all populationa 
of organiMM (8tabbina« 1963)* Zt ia only throos^ cytogenetic 
atttdiea that we can have a clear underatanding of tha role of 
auch rare and exeaptional evanta aa well as coatoination of 
events* Th«s« it can be said that every evolutionary change 
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in tiM kwryotyp* resulting froit ciiro«o*omU. rwumgigtumtii, 
im to Im nrnwi «• «i iivoruait 4<»>lopwwit hmavimm one* «li« 
kMryotyp* iind«rgo«« anychuig*. « whoJl* •«rl«« of point 
flntUktioos «r« tri«d out in novnl oontoinoitiCMUi* Xt in quit* 
iogioal* tli«r«£or«« th«t# •volution ohoiald bo yogiur4>d 4ui 
oooantiolly • cytogonotie prooooo ond i t io ino^ioobXo to 
intorprot i t in toniia of tomnoay* botiovioiir* ocology or 
•oogoogrophy. sinilorly oot hoiniticol/oftioticol aodoio or 
alorpliologiooVphyaiologicoi opiaroaetioo eon not bo ro i i i^ upon 
bocouoo tiMMio oro boood on brood gonorolioationo and indivi* 
duol difforwicoo Xn popuXotiono oon not bo accountod for* 
Moroovor* oinco ttio chroMooooMUL nodMution itoolf dooo not 
follow any oot pottom and varioo in a nunbor of wayo froM 
ono apocioo/groupii of apoeioa to anothor* Zt io idanriouo that 
i t boo itoolf undor^ HMto ovolution* roaulting in tho origin of 
•o aany difforont phonotypoo* Xf this fact io kopt in viow 
i t boooaaa a l l tbo aoro noooooary to bavo a eloar knovlodgo 
difforantiotion of populations and «poeioo (•totobino« IfSOi 
Norton* 19S0I Darlington, 19St« 19M| Orant, 19M). 
Uroliition obould* thoroforo« bo rogardod ao a eo^^lox 
•oq^Moeo of obangoo in tbo ebroMOOoaal DMA and banco i t wil l 
not bo inrong to put ohroiioaQwaa in tbo eontro of tbo pioturo 
ao auggootod by Darlington (1M4)» Evolution io ganorally 
tbou(^t to involvo ooppotition# adaptation* ioolation and 
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*^p«eXation* but ill* iaportwie* of eiiroMMonftX polymrphim 
has b M n eoMMonly lgnor«tf* Zt aiiotild nev to* r«allMitf tluit 
plilMi, ulileh in <iia» ooiirs«« gomitioally isolate tlio varioiui 
polynorphie typos in tho population and this ia lioir apooia** 
tion roaulta* siailarly it ia quit* obvious that fuaions and 
diaa€»cationa bring about quantitativo ohangos in tho ohro«o«* 
soMSl IMA* Kfhioh in torn plays a crucial rolo in tho 
ovolutionary proeoss. 
Fren tho forogoing it bocoMos ajqparont that chrosKsaowil 
roarrangoMonta play an iiqportant rolo. Thoso roarrangswtnta 
aiay find an oxprossion in tho form of Rcbortson tranalocation 
i.o.« wholo axKuroarrangononta (c«itric fusion and fisaion)i 
inwrsionsf additions* particularly of conatitutivo hotoro-
ohronatin hff aaltaticm and probably dolotion of auch 
hotorochronatin (i.o.« rodtmdant D H A } . 'mo eonsoqusneo of 
sucli ehangos nay ultiiwtoly rof loot in tho noiotic proe«isos 
(•Miotic oriontation) as thoso aro likoly to upsot tho ncHraal 
HMietio pairing and soggrogation proeoasos. Aa a oonsoqusnoo 
of thoso and on top of it« tho aoloetion prossuro oporating* 
thoso that aro aoloetion would ultiaatoly roault in it 
soparato spoeios of tho futuro* Thus* ehroMoaonal roarrango* 
flwnt, rathor than tho gon* Mutations *pof«ff * could bo a noro 
potontial oandidato f cnr doaiflpMition aa tho nain eauso of 
apoeiation* 
RSPSRStiCES 
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SWtWRY 
Zn vi«w of th« graat aoicntif io and •oonoMic inportano* 
of Murid«o« It Is n«c«ss«ry ttiat ovory aspoet of this group 
of animals should ba thoroughly studiad. Tha ultiiaata 
problMi of Rodant control is a vary cowplax ona and can not 
ba solvad unlass aach spaciaa is corractly racognisad and 
proparly classif iad« Sola dapandanca cm axtamal nK»rphologi» 
eal faaturaa for classification is naithar raliabla nor faasihla 
in many casas. Karyologioal informaticm is soma timas crucial 
and dacisiva in distinguishing batwaan closaly ralatad spaciaa. 
Tha pra8«at atudy on tha chronoaooias o£ four ganara of 
Indian Rodants ^ J^ t^ Rattus^ Kasokia, Bandicoots and vandalauria, 
basidas karyotypa analyaia of thasa >iurids also highlights tha 
phmomanon of chromosomal polymorphism and avolution. Though 
aach spaciaa is ganarally ragardad to bava a distinct karyotypa 
of its ami, intarpopttlation a@ wall as intrapopulation cilroBMaf 
somal polyaorphi«a ia also found in many spaciaa. Chromosomsl 
polymorphism is sa outstanding faatura of Nuridaa and tha 
diffwraneas ara« in many instaneas* quita wida ranging. 
Structural raarrangamants, involving traasloeations and 
invarsions ara baliavad to hava playad a kay rela in tha 
avolutionary prooaaa« sinea thaaa ara ragardad as tha main 
causa of ehromoaomal polymorphism, whathar karyotypa diffaran* 
caa ara a by-product of apaeiation or a causa of it« is not 
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el««r and i t ! • not mmtm to tfr«nr suoh ooaoliuiions withoiat 
«act«noiv« Mid iii«ido|>th studios on « portlcular group of 
•nlMoXo. This conoldorotion Juttifioo luuryotypo otiidioo of 
Muridoo • trtii^ i s tho thoiM of this roport. 
Tlio aniiMls wcaro colloctod fron difforont rogion«« 
doponding on ttiolr avoilobillty (Rottoo tnrouahtoni Muplo 
fron Allg«rh« Moocdclo indico fron R«tilkhot« Bondicoof 
^WqfAfflffl* <r<» Hsptar and VWflHriltfMri* fAtT^f t <r«m s«0«r, 
VarloiMi tocdmlqiMio woro in i t io l ly triod for ohronooono 
propsrationa* tlia air-drying tochniquo waa finally adoptad, 
ainco i t proved to too th« noat convaniont of a l l procaduraa 
and alao gava good rasulta* Tho tiaauaa ua«d waro apliton* 
eomaa and ix»na«'narrow» but tim laat nanad waa nainly 
utilisad* C-^ MUiding and 0*banding tachniquaa wara alao 
anployod. 
nw ganua Rattua oonpriaoa of aavaral apaoioa (ordort 
Rodantiai fanily Muridaoi aub-fanilyt Murinao) which ara 
widaly diatrilNitad in India and aro known poata on grain and 
nany foma of hiMan food* Thoy alao apraad aovaral diaoaaoa 
anong hiMMn bainga* The elaaaifieation oil Rattua ia toaaod 
OR oxtomal norphologieal eharaet«ra« Tlia proaant atu4y waa 
nada on a sa^pla of Ratt^ wroughtoni ooapriaing of aight 
individuals (S nalos and 3 fanalas). Zn n«ra than 9SK of tha 
nataphasos analysad* tha diploid ehronoaona nunbor waa found 
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to b« 42. Thtt k«ryotyp« consists of 1 psir of largo sutaots-
esntrios* 12 psirs of toloeontrics and 7 pairs of astaeontrios. 
Tho SOX chroonsoMMS* both XX In fsaalos an4 XV in sialos aro 
t«loc«ntric« What distinguishos this roport from tha oarliw 
onos is that naithor any largo motaoontries nor any mmAivn/ 
small suhiMtacantrics havo boon observod in ^ « }SSHt&&SSiL* 
whoroas in oar liar roports on Indian Rattus sainplas it is no 
so* 
Zt appoars that 2n>*42 is tha modal nunbor of Muridao* tho 
rango of variation boing 16-78 and that tho ovolution of tho 
karyotypo in tho gonus Rattus can bo oxplainod by assuming 
that Robortsonian maohanism (fttSion«»f Ission) has played a koy 
rolo in tha proooss. This lino of argumant gats s^pport trwn 
tha fact that if the 2n"*42 (&•£• wrouahtoni) and tho 2n*38 
(&•£• rufoscans) karyotypes are kept at the opposite ends of 
the spectrum* the other karyotypo 2IF*40 (|^ «£« bowersi) easily 
adjusts itself in tho middle of the spectrum and also that of 
two large metacentric chr(NM>soms pairs, regarded as the 
cAiaraoteristic feature of the 2n»38 karyotype« only one has 
been observed in £•£• bowersi, indicating that centric fusion 
has brought about the evolution of the 2n«38 karyotype from the 
2n«42 karyotype. 
wesokia indica^ commonly called aa the *short«tailed 
Nolo Rat* is the only rapresantative of the genisi wosfykia. 
This is also a pest on food crops and orchards. Thav^ it is 
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not y«t niNMrous and m» oowwon •• other Nurido. Zt io found 
in Horthom and Mostorn parts of Zndio and in othor oountrioo 
of Asia too. 
TlM sai^plo for tho proaant atwl^ collaotad froM Ranlkhot 
and cooqprlaad of S anlaa and 5 fanaloa. Tha karyotypa IMUI 
found in ovar 91% <^ tha Mataphaaaa obaarvad« to ha 2n»42« 
cxmaiating of 12 paire of nataoantrioa* ft paira of wnall 
aataoantrica* 2 paira of aoiall aulmataoantrioa, in addition 
to XX in fanalaa and Xi in aalaa. Tha X ohroMoaoiaa ia tha 
largaat Matacantric of tha cooiponant «fhila Y ia tha aaoond 
largaat aiataeantric* Tha autoaoaaa font a gradad aariaa with 
ragard to thair aixa* Thia atu<^ aa wall aa tha othar cmaa 
rafarrad to aarliar in thia raport» ravaal a uniqiia intra-
apacific ohroooacMBal polyaorphiam (both in raapact to auto* 
aonaa and 9mx. ohronoaonaa} in tha natural populationa* Tha 
sex chiKMBoaoaaa ahow variationa both of aisa and forai. 
A ecMV»ariaon of diffarant karyotypaa daacribad by 
diffarant workara ranraala that barring tha fanalaa with largo 
(ooMpoaito) X»0 all othar polynorphio foraa appaar to ba 
eharactariatio of oaeh population* Neraevar* it ia alae 
that 
apparant/tha abort arm of tha larga aatacantrio X ehroMoaona 
ia tha oonaarvatimi portiCMi« ainea it ia alwaya ratainad. 
All thaoa obaanrationa indioata tha anvironaantal inf luanoa on 
tha aalaotion proeaaa, Tha Maaokia ayatan* tharafora* aupporta 
tha viaw of aarliar workara* that oonatitutiira hatroohro«atin 
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pl«ya an Inportant rol« in diMiging tlM oo«pJi«cioii of tiMi 
population and i t aiao tooooMM pessiblo to oxplain tlio 
oocurronco of various aax chronoaoMi typaa in waaokia on ttia 
toaaia of dalation and invaraion in tha conatitutiira iiataro* 
chctMMtin of tha X and Y chrowMNMiaa. 
fffft^C9ff^f frff^gfAimffilf iormf) ia oosMaoniy knoim mm tha 
*Zndian MoXa Rat*. Zta diatribution haa not baan fully atudiad* 
but i t ia baliavad to ba «rida» Xt ia aoat OOWKXI in tha daaarta 
of Rajaathan and adjoining araaa« but i t ia at i l l not tha 
dominant Rodant apaciaa. Tha aaopla* on «fhi<^ tha praaant 
atudy ia baaad« waa collactad at Hapur and coMpriaad of two 
fMuilas and only ona mala* 
In aora than 97lli of tha sMtaphaaa plataa analyaad tha 
diploid nuMtoar of chronoaoMM waa found to ba 42* Tha autoaoaa 
coaplawKit ooMpriaaa of 12 paira of aoroeantrica faming a 
gradad aariaa (larga to aiaall aiaa) and 8 paira oi niatacantrioa 
(nadiiM to asall aiaa). Tha «>at intaraating faatura of tha 
karyotypa of Bandiooota ban^Ianaia (tha praaant aa wall aa 
tha pravioua raporta rafarrad to aarliar) ia tha ataMrioal 
atability of tha chrowoaoaiaa ( i . a . 2n»4a). Squally intaraating 
ia tha fact that 42 ia alae tha aoat fraqpaantly obaarvad ohroao* 
aoa« nuHbar in Aaiatie rata. Xt ia aignif ieant that varioua 
populationa of £ . banoalanaia dualling in gaographloally and 
aoologieally variad ragiona of India hava ratainad tha 2n«4a 
karyotypa and hava apparantly adaptad thaaaalvaa aiaeluaivaly 
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through atructur*! variations* It ia tharafor* otarieua that 
2n*42 aiMrgaa not only aa a constant diploid nimbar of 
£• honaalanaia hut alao aa tha modal numbar of Aaiatie rata. 
Tha aax chromoaomaa alao ahow atructural polynorphiam and 
a glanca at the aarliar reporta aa wall aa at thia laada to 
tha concluaion that thera ara thrae typaa of aax chrooioaomaa 
with y baing acxocentric (aarliar reporta) or aulaaietacentrie 
(present report)* The X chroiRoaonaa^  according to other 
reports are acrocentric or aubtelocentric* But it aeeaa store 
logical to conclude that these are, in fact, only two typaa 
of Xa viz. either a large metacentric or an acrocentric/ 
aubtelocentriCe It can, in any case, be accepted that sex 
chromosome polymorphism does occur in B« benqalenais^ alao* 
Vandeleuria oleracea commonly called the *Tree Mouse* is 
a amall rod«it with a long tail and is the sole repreaentative 
of the genus Vandeleuria* It is alao believed to be widely 
distributed in lndi«p and is a pest of fruits and fruit trees* 
The present study is based on a saaqple of Vandeleuria eolleoted 
from Sagar (Kamataka-South India) and compriaing of 3 males 
and 2 f«aales* 
In over Hi% of the «mtaiAias<as studied the diploid RUSAMT 
was found to be 30* The )caryotype consists of S pairs of 
aetacentries, beaides a large subaietacentric X and a small 
subawtacentric Y in the males and two large sutaoMtacwitrio xs 
.-i '^ . 
^ ^ ) 3o 
• V . 
- ^ > ^ ' 
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in th« fMMlMi* TlM unlqiM tmmtvaem of tlM k«ryotyp« is thm 
co^pl«t« atosane* of tho «ereo«ntric chronoMnM* Ail tlio 
•Mlwiifoontrio» havo iMon found to bo C«itantf positi^ro and 
iBoot of tlio C^ E^MUtd r«gioa« appear to bo oonposod of doidslo 
hotareohroaatic biockui. 
Nido ranging diromoaoMii polyiiorplila« nalcoa Vandalouria 
cytologicaily vary intaraating* Tha inforaation froa tha 
aarliar raporta rafwrrad to in tha pravioua pagaa« indicataa 
tha ooovurranoa of thraa diatinct karyotypaa visi 2n»26, 
2n«28 and 2n*29« mia praaant raport ravaala yat anothar 
icaryotypa with 2n«"30 tha highaat nuMlbar ao far raoordad. 
Anothar diatinguiahing f aatura of thia raport ia that it haa 
brought to light a Vand^^auria karyotype which ia co^plataly 
davoid of aorocantriea and tfhich racorda* for tha firat tina« 
tha praaanoa of atdMiataoantrio ohroaoaoaaa* 
Conaidarad froa tha avolutionary angla tha ataova aantionad 
two peinta appaar aignif ioant and it ean ba poatuiatad that 
thtrxa had boan a ataip-l^y-atap inoraaaa in tha diploid nuataor 
froa 2n«2i to 2^/29 to 30 with a aiaoltanooua daeraaaa in tha 
nuabir of tha largo aataoantrioa froa aavan paira to aix 
paira to fivo pairs* Yat anothar diatinotiira faatura of tha 
praaant study is tha aaidan appaaranca of tho sutaaataeantries 
in tha vandalaMria karyotypa. 
On tha basis of logical raaaoning it ia poaaibla to darivo 
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mrndti mi th« four 4i*tiaot karyotypMi frcM thm OUMT. in t*r«i 
et HobcrtaoaiMi flcsion-fuaion mad lay «s«iaiiiiHi UM addition 
of CKmatitutivo hot«a:0chsomfktXn, i«hi8n«v«r and vHnmcvMK 
n«oo«(Mtry* I^M very f oasibll ity of aaoh an apfiroaeh and the 
noar lapo«all»ility of asgplainlng tho oocurranca of four 
diatlnct karyotypos in Vandalattria on any othor baaia« ia 
itaalf a atron^ lodication that in Mil llMmlyhood tha avoltt-
ticm of Vandalauria ganooia iraa by Robartaonian f laalon/f uaion. 
Xt ia an aeceptod fact that tha preatAt day oonpoaition 
of murid populationa particularly in India ia diffarant from 
that in tha paat and that tha dnftiiiaiit apacias of today vara 
not dooOnant a fOM deoadaa back* Thia aaana that Muridaa hava 
baan a o<»!qpair»tively rapidly evolving gtoup of ralatod epaciaa 
%rt)ioh aiqaarantly had ba«n raaponding to tha anvironsMHital 
(dwngaa vary offieiently. 
Anothar aq^lly iaportant fact ia tha oectacxanea of intra* 
papulation ehroaKMKMial polynorphiatt of a fairly wida ranga* 
ThmM obaarvationa auggaat that otecaK^aoMil polyaarphian and 
apaeiation« at laaat in the eaaa of Miaridaa* are ralatad. 
Tha logioal eoneluaion which can ba drawn ia that Robartaonian 
inaQhani—• (favoured during tha oourae of diaeuaaion 4Mrliar 
aa tha aoat liiialy oauae of variation) ahould ba regarded aa 
the crucial factor in preference over gene awtation* 
aa>..».;... '"^  - —-'--- -"h -.•/^,-,-%^ 
Hhe i.i.ortancs of dodents, partioul . ^ ly Iluridae, on various coricKei-n.-
tions is imquestionabl©. Proper id .n ification and claflsificatioji c:? 
thef^ e animals is the fir-it step ;'8C'^  ^^ZT, if we want to study thcoc 
tliorougbly. Classification on tlie basJ.s of external morphological char-
acters is not suffecient. liaryotype studies are crucial in differenti-
ating "between ©losely related species. The present study aims at anal3'--
'•\AS the IcaryotyptJB of four gjensra of Indian Rodents (Ii'.uridae) and focu-
-^ Biii' atteation eea the evolutionary significance of the occurance of 
chromosoaal poljn^rphisa. 
xattua uroaj^i^y. baa "been foundt to possess a diploid number 42. The 
karyoty|>e eonjiiets of I pair of large submetacentrics, I2 pairs of tel-
ocentides MmA 7 pairs of metacentrics besides XX in the females and XY 
ia the aal#«« Both the sex chromosomes are telocentrics. What adds si':pi-
ificaaee "te i^MM report is the absence of large metacentriea as well an 
of mediaa/teall submetaeemtrica in this sample, though in other aamplcc 
of Indiaa Mtiq,» these have been reported. This shows that int«ifepeci-
fic chroiKOJSt^ ulX polymorphism occurs in Rattus. The conclusion drawn 'ic-.o 
is that H0liirtiP9niaii aeehaniem (fusion-fission) is the major factor of 
chromosomer evelution in the genus '".attus suad 42 appears to be the model 
number of Indian luridae. 
Heaokia i,iMlj^d» to<f haa been found to possess 42 chromosomes (diploil 
number)* !&• karyotype consists of 12 pairs of acrocentrics, 5 -.iT'i 
2 j^irs of small submetacentrics 
of small seiMMm-lriea/in addition to XX in the females and XY ir f •-> 
raales, iS^e auieaomes form a graded aeries with respect to their sise. 
This atncly leaAa to the conclusion that intraspecific sex ehromoaome 
polsrmorpliiaa^  "both in respect to size and form, exists in ITeaokia popu-
lationa. !Qi« m&Mt likely mode of origin of various types of X and Y 
chromoaoaea has "b^ en diaeussed and it has been postulated that the env-
ironm«iial tacit&Ta have a bearing on different polymorphic forms, 
landicoQ-fea 1i«Bj»la^ia has been found to have 2n « 42 chromoaomes. 'i"-ie 
autoaome ©oa^wient is compoaed of 12 paira of acrocentrica and 8 pairs 
of metacentriea? all forming a continuoua graded aeriea. The aex ehromo-
somea are XX in the females and XY in the males. In one female, however. 
Loth Xs were acrocentric while in the other they were metacentric, 
I'iiis study as well as the earlier ones referred to in this report, show 
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a constant diploid nxuaber 42 in Bandieoota bengalensis. I3ie most int-
eresting featur© of the intraspecifio diroaosoa© polymorpMsm in the 
genu6 ms&^H^mtA is the occurance of structural variations in the K 
ch3XMio«ttl#if i^ile the numerical stability has been maintained in the 
different populbittions studied. This phenomenon is common to autosomes 
as weip. as t© a#x chromosomes. It has heeh argued that structural poly-
aorphiwi ia the sex chromosomes is probably the consequence of'inversionj 
Vandel^aria olera^ oea has been found to possess 2nr 30 chromosomes and 
the karyotype e©m«ists of 5 pairs of metacentrics and 9 pairs of subme-
teceatrie* fed«ides a large submetacentric X and a small submetacentric 
Y in the o&lea and two large submetacentric X s in the females. All the 
subjBaeta«#^ tpi9S- have been found to be C-band positive and most of the 
0-*baad regions appear to be composed of double heterochromatin blocks. 
A pertulsl of different reports including the present one indicates that 
there eaciirt* a vast variety of karyotypes in Vandeleuria . However, four 
dijrtlnct type* are recognized Viz: 2n = 26/28/29/30. The complete 
^bB«nc« Qt the acrocentrics and the presence of the submetacentric* 
are the clwuracteristic features of this report. Further the tn; 30 found 
in this wspaple is the highest diploid number recorded so far. 
The iapljLoationjB of the abovementioned characteristic features (which 
appear to be wide and far-reaching)have been discussed in detail and the 
possible causes of intrasoecific evolution of Vandeleuria karuotype 
have be«ri J«tit>spectively visualised, it has been finally concluded 
that th» eTOlution of the karyotype in this genus had been mainly thro- , 
ugh til© iiobertsonian mechanism of centric fusion/fissioa. In view of iih»i 
faet that the present day composition of murid populations is different 
from that of a few days back, it is evident that Muridae have been a 
eomaptfatively rapidly evolving group of species which evidently had been 
responding to the environmental changes very effeciently. It can be log-
ically concluded that the chromosomal polymorphism and speciation, at 
lea#t in tfee case of Huridae, are related phenomena. It is also indica-
ted that Robertsonian mechanisms are tlie crucial factor (in preference 
to gene autation) in bringing about variationjs^in the populations of 
these aninals. 
